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TERMINALS 

PRINTERS 

SOFTWARE 


TAPE  SYSTEMS 
DISK  SYSTEMS 
GRAPHICS 

PROM  PROGRAMMER 


MEMORY  - 4K,  8K,  16K  & 32l< 
PROGRAMMABLE  REAL  TIME  CLOCK 
CALCULATOR  INTERFACE 
A - D CONVERTER 


Write,  or  circle  our  reader  reply  number  for  a catalog  describing  our  complete  line  of  computer  hardware 
and  software. 


NOW  AVAILABLE  IN  BOTH  KIT  AND  ASSEMBLED  FORM. 


SOUTHWEST  TECHNICAL  PRODUCTS  CORPORATION 

219  W.  RHAPSODY 

SAN  ANTONIO,  TEXAS  78216 


CIRCLE  INQUIREY  NO.  SO 


You  can  now  have  the  industry’s 
finest  microcomputer 
with  that  all-important 
disk  drive 


YOU  CAN  GET  THAT 
ALL-IMPORTANT  SOFTWARE, 
TOO 

Loading  your  programs  and  files 
will  take  you  only  a few  seconds  with 
the  new  Cromemco  Z-2D  computer. 

You  can  load  fast  because  the 
Z-2D  comes  equipped  with  a 5" 
floppy  disk  drive  and  controller.  Each 
diskette  will  store  up  to  92  kilobytes. 

Diskettes  will  also  store  your  pro- 
grams inexpensively — much  more  so 
than  with  ROMs.  And  ever  so  much 
more  conveniently  than  with  cas- 
settes or  paper  tape. 

The  Z-2D  itself  is  our  fast,  rugged, 
professional-grade  Z-2  computer 
equipped  with  disk  drive  and  con- 
troller. You  can  get  the  Z-2D  with 
either  single  or  dual  drives  (dual 
shown  in  photo). 

CROMEMCO  HAS  THE 
SOFTWARE 

You  can  rely  on  this:  Cromemco 
is  committed  to  supplying  quality 
software  support. 

For  example,  here's  what's  now 
available  for  our  Z-2D  users: 
CROMEMCO  FORTRAN  IV  COM- 
PILER: a well-developed  and  power- 
ful FORTRAN  that's  ideal  for  scien- 
tific use.  Produces  optimized,  relo- 
catable Z-80  object  code. 
CROMEMCO  16K  DISK  BASIC:  a 
powerful  pre-compiling  interpreter 
with  14-digit  precision  and  powerful 
I/O  handling  capabilities.  Particularly 
suited  to  business  applications. 
CROMEMCO  Z-80  ASSEMBLER:  a 
macro-assembler  that  produces  relo- 
catable object  code.  Uses  standard 
Z-80  mnemonics. 


The  professional- 
grade  microcomputer 
for  professionals 


ADVANCED  CONTROLLER  CARD 

The  new  Z-2D  is  a professional 
system  that  gives  you  professional 
performance. 

In  the  Z-2D  you  get  our  well- 
known  4-MHz  CPU  card,  the  proven 
Z-2  chassis  with  21 -slot  motherboard 
and  30-amp  power  supply  that  can 
handle  21  cards  and  dual  floppy 
drives  with  ease. 

Then  there's  our  new  disk  com 
trailer  card  with  special  features: 

• Capability  to  handle  up  to  4 
disk  drives 

• A disk  bootstrap  Monitor  in  a 
IK  2708  PROM 

• An  RS-232  serial  Interface  for 
interfacing  your  CRT  terminal 
or  teletype 

• LSI  disk  controller  circuitry 


Z-2  USERS: 

Your  Z-2  was  designed  with  the  future 
in  mind.  It  can  be  easily  retrofitted 
with  everything  needed  to  convert  to 
a Z-2D.  Only  $935  kit;  or  $1135  for 
assembled  retrofit  package. 


Shown  with  optional 
bench  cabinet 


We're  able  to  put  all  of  this  in- 
cluding a UART  for  the  CRT  interface 
on  just  one  card  because  we've  taken 
the  forward  step  of  using  LSI  con- 
troller circuitry. 

STORE/ FACTORY 

Contact  your  computer  store  or 
Cromemco  factory  now  about  the 
Z-2D.  It's  a real  workhorse  that  you 
can  put  to  professional  or  OEM  use 
now. 

Kit:  Z-2D  with  1 disk  drive 
(Model  Z2D-K)  $1495. 

Assembled:  Z-2D  fully  assembled 

and  tested  (Model  Z2D-W) . , , .$2095. 
Additional  disk  drive 

(Model  Z2D-FDD)  . .$495. 

SOFTWARE 

(On  standard  IBM-format 
soft-sectored  mini  diskettes) 

16K  BASIC  (Model  FDB-S) $95 

FORTRAN  IV  (Model  FDF-5).  ......  .595 

Z-80  Assembler  (Model  FDA-S).  . . .$95 


Cromemco 

incorporated 
Specialists  in  computers  and  peripherals 
2400  CHARLESTON  RD.,  MOUNTAIN  VIEW,  CA  94043  • (415)  964-7400 
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This  month's  cover,  and 
cover  story  “SFS  Wailetsize 
Space  Simulator,"  depict 
the  wonder  of  space  flight 
and  entering  the  unknown. 
Space  is  the  final  frontier, 
and  is  being  explored  by  sev- 
eral nations.  Now  through 
the  magic  of  the  “micro," 
and  your  own  imagination, 
the  stars  are  only  a 'byteT 
away. 
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Welcome  to  the  Real  World 


with  the  Real-World  Interface  from  The  Digital  Group 


A computer  should  have  a purpose.  Or  as  many 
purposes  as  you  can  imagine.  Because  a computer 
belongs  in  the  real  world. 

And  now,  the  Digital  Group  introduces  the  Real- 
World  Interface.  A system  component  that's  actually  a 
system  in  itself,  and  specifically  designed  to  help  you 
get  your  computer  to  control  all  those  tasks  you 
know  a computer  can  control  so  well. 

Automate  your  sprinkler  system.  Heat  and  cool  your 
home.  Guard  against  burglars.  Shut  off  lights  . . . It's 
all  a part  of  the  Real  World,  easily  controlled  with  the 
Digital  Group  Real-World  Interface. 

Our  Real-World  Interface  is  initially  made  up  of  three 
basic  components  — motherboard  and  power  supply, 
parallel  CPU  interface  and  cabinet  — plus  three  types 
of  plug-ins:  AC  controller,  DC  controller  and 
prototyping  card.  The  recommended  software 
packages  are  Convers,  Assembler  or  Maxi-Basic,  in 
that  order. 

Some  of  the  features  include: 

Motherboard  & Power  Supply 

• 12  slots  — 11  control  cards,  one  for  the  interface 
card 

• +5V  DC±5%  @ 1A,  +12V  DC  ±5%  @ 1 A,  -12V  DC 
±5%  @ 1A  contained  on  board 

• May  be  free-standing  (with  care) 

Parallel  CPU  Interface 

• All  buffering  for  Data  Out  (25  TTL  loads).  Address 
(25  TTL  loads)  and  Data  In  (10  TTL  loads) 

FEBRUARY  1978  CIRCLE 


• Includes  cable  and  paddlecard  for  connection  to  dual 
22  on  Digital  Group  CPU  back  panel.  Two  22-pin 
edge  connectors  included 

• Requires  two  output  ports  and  one  input  port 

AC  Controller 

• Eight  output  devices  (2N6342A-2N6343A,  -12  amp 
Triacs);  Each  output  240V  AC  max,  12A  max  RMS 

• Control  AC  motors,  lamps,  switches,  etc. 

• Opto-isolated  (MCS-2400  or  equivalent) 

DC  Controller 

• Eight  output  devices  (2N6055)  each  output  up  to 
50V  and  up  to  5A 

• Control  DC  motors,  switches,  solenoids,  etc. 

• May  use  internal  +12V  DC  for  load  or  external  DC 
up  to  50V  DC 

Price 

• For  the  motherboard  and  power  supply,  parallel 
CPU  interface  and  cabinet,  our  kit  price  is  only 
$199.50,  or  $260  assembled.  Now  that's  down  to 
earth. 

We've  only  just  begun  our  Real-World  Interface 

System.  There  are  many  more  plug-ins  and 

applications  coming  along  soon.  So  write  or  call  The 

Digital  Group  now  for  complete  details. 

And  welcome  to  our  world. 


P.O.  BOX  6528  DENVER,  CO  80206  (303)  777-7133 
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OSBORNE  & ASSOCIATES,  INC. 


The  World  Leaders  In  Microprocessor  Books 

AN  INTRODUCTION  TO  MICROCOMPUTERS 


If  you  want  information  on  microprocessors,  begin  with 
the  Osborne  books. 


PROGRAM  BOOKS  WRITTEN  IN  BASIC 
Payroll  With  Cost  Accounting 
Accounts  Payable  And  Accounts 
Receivable 
General  Ledger 

These  books  may  be  used  independently,  or 
implemented  together  as  a complete  ac- 
counting system.  Each  contains  program 
listings,  user's  manual  and  thorough  docu- 
mentation. Written  in  an  extended  version 
of  BASIC. 

#22002  (400  pages),  #23002*,  #24002* 


Some  Common  BASIC  Programs 

76  short  practical  programs,  most  of  which 
can  be  used  on  any  microcomputer  with  any 
version  of  BASIC,  Complete  with  program 
descriptions,  listings,  remarks  and  exam- 
ples. 

#21002  (200  pages) 


ASSEMBLY  LANGUAGE  PROGRAMMING 

6800  Assembly  Language 
Programming 

8080 A/ 8085  Assembly  Language 
Programming 

Assembly  language  primers  in  the  classical 
sense,  these  books  treat  assembly  language 
as  a means  of  programming  a microcom- 
puter. Full  of  simple  programming  examples. 

#31003  (400  pages),  32003* 


OSBORNE  & ASSOCIATES,  INC.  ■ P.O.  Box  2036 


Volume  0 - The  Beginner's  Book 

If  you  know  nothing  about  computers,  then 
this  is  the  book  with  which  to  start.  It  tells 
what  computers  are  all  about  and  describes 
their  component  parts.  When  you've  read 
this,  you'll  be  ready  for  Volume  L 
#6001  (300  pages) 


Volume  I — Basic  Concepts 

The  world's  best  selling  computer  text  de- 
scribes those  characteristics  common  to  all 
microprocessors  yet  specific  to  none.  All 
hardware  and  programming  concepts  you 
will  ever  need  to  know  are  explained  at  an 
elementary  level. 

#2001(350  pages) 


Volume  It  — Some  Real  Products 
(revised  June  1877) 

Every  common  microprocessor  and  all  sup- 
port devices  are  described  Only  data  sheets 
are  copied  from  manufacturers.  Major  chip 
slice  products  are  also  discussed. 

#3001 A (1250  pages) 


PROGRAMMING  FOR  LOGIC  DESIGN 


|M8P  f BCKimMIMiB 
MTpfl  IDGIC 


8080  Programming  For  Logic  Design 
6800  Programming  For  Logic  Design 
280  Programming  For  Logic  Design 

These  books  describe  the  meeting  ground 
of  programmers  and  logic  designers:  written 
for  both,  they  provide  detailed  examples  to 
illustrate  eff ctive  usage  of  microprocessors 
in  traditional  digital  applications. 

#4001,  #5001,  #7001  (300  pages  each) 


Berkeley,  California  94702  • DEPT,  CIS 


PRICE 

QTY 

AMT 

6001  Volume  0 — ’The  Beginner's  Book. 

S 7,50 

2001  Volume  I — Basic  Concepts 

7,50 

3001 A Volume  It — Some  Real  Products 

1500 

400 t e0«0  Programming  For  Logic  Design 

750 

5001  6800  Programming  For  Logic  Design 

7.50 

7001  Z60  Programming  For  Logic  Design 

7.50 

31003  aOBOA/SOas  Assembly  Language  Programming 

7,50 

21002  Some  Common  BASIC  Programs 

7.50 

22002  Payroll  With  Cost  Accounting 

12,50 

* 6- 1 12%.  SF  Bay  Area  residents  only  TOTAL 

* 6%,  California  residents  outside  SF  Bay  Area 

. Psymem  musl  be  enclosed  for  orders  of  T«  (CaM  'cs>d0',,s  «*** 

10  teaks  or  loss.  Shipping  Charges 

* i have  enclosed: 

Q Check  □ money  order  TOTAL  AMOUNTOFPU  HCH  AS  E 

NAME 


ADDRESS 


CITY  STATE  ZIP  PHONE 

SHIPPING  CHARGES  Shipping  charges  for  bulk  orders  to  be  arranged. 

□ 4th  class  {no  charge,  allow  3-4  weeks  within  USA,  not  applicable  to  discounted  orders] 

□ $.50  per  book.  UPS  (allow  10  days)  in  the  U.5. 

□ $1.50  per  book,  special  rush  shipment  by  air  in  the  U-S- 

□ $3-00  per  book,  foreign  air  mail 
•This  book  is  not  yet  available. 

Please  notify  me  when  it  is  published ■ 

□ 23002  Accounts  Payable  and  Accounts  Receivable 
O 24002  General  Ledger 

□ 32003  6600  Assembly  Language  Programming 


Please  send  information  on: 
O consignment 

□ dealer  discount 

□ foreign  distributors 
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BECAUSE . . . After  extensive  engineering  design  and  testing  by  Micro 
Computer  Devices,  IBM  Corporation  has  approved  the  SELECTERM  for  use  with 
your  microcomputer,  and  provides  you  with  their  factory  warranty  and  yearly 
service  agreement  for  the  typewriter.  In  addition,  the  electronics  conversion 
portion  is  fully  warranteed  by  Micro  Computer  Devices. 

BECAUSE..  .You  can  connect  the  SELECTERM  to  your  computer  within 
minutes  of  taking  it  out  of  the  carton. 


IT’S  THAT  EASY! 


AND  THAT  RELIABLE! 


FEATURES 

■ Complete  ASCII  character  set 
in  supplied  element. 

■ Full  upper,  lower  ease  alpha- 
numeric characters, 

■ Tab  Command,  Index  (verti- 
cal tab).  Backspace,  Bell -all 
under  computer  control. 

* Parallel  Interface,  standard. 

ALL  ELECTRONICS  INCLUDED 

■ Power  supply,  electronics  and 
cable  sets  included  to  permit 
immediate  connection  to  the 
parallel  port  of  any  computer, 
at  standard  TTL  level, 

SOFTWARE 

■ All  necessary  conversion  soft- 
ware in  PROM  to  handle 
ASCII  input,  directly. 

* Registered  trademark  of  IBM  Corporation 


PRINTER  or  TYPEWRITER 

■ May  be  used  as  a standard 
typewriter  when  not  in  use 
with  your  computer. 

OPTIONS 

• Dual  Pitch,  $100 

■ Correction  Feature,  $100 

■ Tractor  Feed  Platen,  S250 

■ Noise  Reduction  Feature,  $40 

AVAILABLE  SOON 

■ RS-2  32  Interface 


PRICE  and  DELIVERY 

m Assembled  and  tested,  SI 650 
“ Available  ONLY  from  author- 
ized dealers, 

■ Delivery  1 to  2 weeks  from 
receipt  of  order. 


micro 

computer 

devices 


inc. 

960  E,  Orangethorpe,  Bldg.  F 
Anaheim,  California  92801 
Telephone  (714)  992-2270 

"Innovators  to  the  Microcomputer  Industry' 


/■ 


SELECTERM  s™. 

TheSELECTRIC  II*  Printer 

you  can  TRUST 
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CIRCLE  INQUIRY  NO.  28 


INTERFACE  AGE  5 


Fully  Static  — 250  nsec.  TMS  4044-25 


Assembled , tested  unit  — s375 


Z-80A  4Mhz.  Fast 

Our  memory  board  was  designed  to  operate  without 
wait  states  in  a 4 Mhz.  Z-80A  system  and  allows  a 
generous  100  nsec,  for  the  CPU  board  buffers.  Our 
board  loafs  along  ' in  an  8080  or  8085  system.  Even 
if  you  are  using  a slower  CPU  today,  don't  get  caught 
buying  a memory  board  which  may  become  obsolete 
if  you  decide  to  switch  to  a faster,  more  sophisticated 
CPU  tomorrow. 

Fully  Static  is  Best 

Our  board  uses  the  state-of-the-art  Texas  Instru- 
ment TMS  4044-25.  It  needs  no  docks  and  no 
refresh.  It  uses  a single  8V  power  supply  and  won't  be 
obsoleted  when  you  buy  the  next  generation  system 
using  a single  power  supply. 

Fully  S-100  Bus  Compatible 

Each  4K  addressable  to  any  4K  slot,  on-board  DIP 
switch  memory  protect,  RAM  disable,  DMA  capability. 
Commercial  Quality  Components 

First  quality  factory  parts,  fully  socketed,  buffered I, 
masked  both  sides,  silk-screened,  gold  contacts,  bus 
bars  for  lower  noise. 

Guaranteed 

ASSEMBLED  UNITS:  if  unsatisfied  for  any  reason 
— return  undamaged  unit  within  10  days  for  full 
refund.  Parts  and  labor  guaranteed  for  one  year 

KITS:  MOS  parts  factory  tested  good  — no  free 
replacements.  Alt  other  parts  guaranteed  one  year. 
Shipping 

If  we  cannot  ship  within  four  weeks  we  will  phone 
for  instructions,  returning  money  if  you  desire. 

How  to  Order 

PHONE:  Call  between  noon  and  9 p.m.,  Mon,  thru 
Thurs,  for  VISA  or  MC  orders, 

MAIL:  Cashier  s check,  MO  speeds  shipment.  Per- 
sonal check  OK.  VISA  and  MC  orders  require  all  card 
numbers,  signature.  $100  deposit  on  COD  orders. 

GENERAL:  Shipped  prepaid  (except  COD),  Please 
include  phone  number,  Washington  residents  add 
5,4%  sales  tax. 
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Seattle  Computer  Products,  Inc. 

16611  111th  S.E.,  Renton,  WA.  98055 
(206)  255-0750 


16K  RAM 

Available  Now! 


By  Carl  Warren 


Evaluating  editorial  material  submitted  to  a technical 
trade  publication  presents  a paradoxical  problem.  The 
majority  of  articles  are  prepared  by  authors  who  have  a 
sound  technical  background,  but  very  little  writing  ex- 
perience. The  problem  for  an  editor  is  to  take  a good 
technical  article  and  format  it  into  an  easily  understood 
manuscript.  However,  a problem  arises  when  the  pri- 
mary material  is  presented  in  such  a manner  as  to  make 
it  difficult  to  edit. 

Preparing  a manuscript  for  publication  is  not  as  diffi- 
cult as  it  probably  appears.  However,  it  is  necessary  to 
use  some  very  definite  steps  in  the  story  preparation. 
Merl  Miller,  in  his  Programming  the  Human  Computer 
column,  covered  the  essentials  of  article  writing  in  the 
October  and  November  issues.  Therefore,  I recommend 
that  you  reread  these  issues.  Obviously  my  main  con- 
cern is  how  the  manuscript  is  presented  to  INTERFACE 
AGE,  or  for  that  matter  any  publication. 

An  article  accepted  by  INTERFACE  AGE  is  paid  at  the 
rate  of  15  to  50  dollars  a typeset  page.  The  copy,  photos, 
listing,  and  line  drawing  are  all  counted  when 
calculating  the  article  value.  The  page  price  is  deter- 
mined by  the  interest  level  and  counting  the  number  of 
errors  found  in  the  total  manuscript.  However,  before 
any  of  this  takes  place  the  article  must  be  read  and  evalu- 
ated, and  this  only  happens  when  the  manuscript  is  pre- 
sented in  a formalized  fashion. 

The  method  that  we  would  prefer  any  prospective 
author  to  use  is  as  follows:  We  need  a cover  tetter  telling 
us  about  you  and  your  area(s)  of  expertise.  Next  an 
abstract  of  your  article,  a short  one  paragraph  summary 
of  what  you  are  going  to  say.  Then  it  Is  important  to  in- 
clude the  outline  you  used  when  preparing  the  story. 
The  next  item  should  be  the  body  of  the  article  with  your 
name,  address,  and  telephone  number  In  the  upper  left 
hand  corner  of  each  page.  The  article  must  be  typed, 
double-spaced  on  8V2  x 11  white  paper.  We  will  not  ac- 
cept articles  handwritten  or  computer  printouts,  all  up- 
per case  upsets  our  typesetters.  Then  a list  of  any 
figures,  photos,  tables,  or  list i ng  giving  the  number  and 
any  descriptions  or  credits  that  are  important.  These 
figures,  photos,  tables,  or  listing  must  then  appear  on 
separate  sheets  and  not  within  the  body  of  the  article. 
Using  this  method  of  manuscript  preparation  will  insure 
that  your  article  will  be  evaluated,  and  adds  five  dollars 
to  the  per  page  rate. 

When  preparing  a hardware  article,  contact  the  manu- 
facturer for  photos  and  schematics;  most  companies 
are  willing  to  provide  them.  For  articles  on  something 
you  designed,  draw  the  schematic  on  graph  paper  in 
black  ink. 

Software  articles  are  unique  and  present  a different 
sort  of  problem.  Therefore,  in  order  to  evaluate  them  cor- 
rectly a logic  flow  chart,  drawn  on  graph  paper  or  pre- 
pared with  Fickled  Thinking  Aids,  a complete  listing,  a 
sample  run,  and  finally  a tape  or  disc  of  the  program, 
which  we  will  replace,  is  required. 

Unfortunately  I am  unable  to  cover  everything  in 
detail,  but  to  solve  this  problem  we  will  send  you  a style 
guide  kit  which  covers  everything  needed  to  prepare  a 
manuscript  correctly.  To  order  the  kit  write  to:  INTER- 
FACE AGE,  Attn  Carl  Warren,  16704  Marquardt  Avenue, 
Cerritos,  CA  90701. 
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CIRCLE  INQUIRY  NO.  6 


INTERFACE  AGE  7 


Attention:  Robert  S.  Jones 
Subject:  More  Biorhythm  Corrections 
Dear  Mr.  Jones: 

This  letter  supersedes  my  prevv 
ous  letter,  which  superseded  a pre- 
vious letter,  which  . . . 

It’s  been  said  that  any  program  ex- 
ceeding ten  lines  of  source  code  can 
be  counted  on  to  contain  at  least 
one  bug  which  will  surface  sooner 
or  later  — probably  later.  As  dis- 
cussed in  my  previous  letters,  the 
published  version  of  my  Biorhythm 
program  contained  several  minor 
bugs,  some  of  which  were  in  the 
source  listing  I sent  you  and  some 
of  which  were  apparently  introduced 
somewhere  in  the  publication  pro- 
cess. My  earlier  letters  provided 
fixes  for  these  bugs,  requesting  that 
you  publish  the  fixes. 

Yesterday  I received  a phone  call 
from  Mr.  Jim  West,  an  alert  reader, 
who  pointed  out  that  the  program 
does  not  properly  evaluate  or  act  on 
Leap  Years.  Looking  over  the  pro- 
gram, 1 find  that  Mr.  West  is  abso- 
lutely correct.  I have  modified  the 
program  to  fix  this  problem  and 
enclose  a listing  of  the  modified  pro- 
gram. Some  sections  of  this  cor- 
rected program  are  now  substantial- 
ly different  from  the  published  ver- 
sion, probably  too  different  to  treat 
effectively  by  just  publishing  a 
change  notice.  I'll  be  happy  to  send 
corrected  listings  to  any  interested 
readers  if  they  will  send  me  a 
stamped  and  addressed  return 
envelope. 

William  T.  Mitchell 
5805  Farnham  Court 
Hanover  Park,  IL  60103 

Dear  Editor: 

In  reference  to  your  Biorhythm 
program  by  W.T.  Mitchell,  page  138, 
Volume  2,  Issue  11,  October  1977, . . 
I found  this  program  like  others  in 
that  it  was  written  for  the  money, 
not  for  the  value  of  its  use.  ! admit 
that  the  program  could  be  of  use  if  it 
worked,  but  it  does  not  and  could 
not  from  the  article  as  written. 
Either  it  was  taken  from  a program 
that  did  work,  but  was  not  copied 
completely  or  not  understood.  Let’s 
see  what  has  happened. 

To  start  off  with  PI  and  P2  were 
not  defined  at  the  beginning,  nor 


was  0$(X).  Sub  700  is,  as  written,  rub- 
bish; as  was  Sub  900.  Here  we  take  X 
and  give  it  a value,  go  through  a 
bunch  of  garbage,  compare  it  with 
itself  and  If  it  is  still  the  same  send 
it  back  to  use.  Line  605  says  GOTO 
680  ...  no  such  line.  This  would  Indi- 
cate right  there  that  either  the  pro- 
gram was  incomplete  or  was  not 
printed  in  its  entirety. 

Do  you  check  these  programs  for 
usability  or  just  like  to  fill  space?  If 
you  want  to  fill  space,  I can  send  you 
several  programs  that  did  not  work 
for  me.  I don’t  claim  to  be  an  expert, 
but  I think  that  you  will  see  my  point. 
Find  this  540  0$(X)=lP\  Then  again 
555  and  570  and  580  . . . 585  prints  0$ 
but  what  happened  to  G$(X)? 

Put  this  program  in  your  computer 
and  see  what  you  get.  I have  learned 
from  honest  programs  and  have 
found  many  good  things  in  your 
magazine,  but  this  was  a low  blow.  I 
think  that  unless  readers  bring 
these  things  to  your  attention  that 
your  quality  and  reliability  as  a 
source  of  information  would  begin 
to  be  questioned. 

Now  that  that’s  said,  here  is 
something  that  I found  to  be  of  inter- 
est and  you  might  want  to  pass  it  on 
to  your  readers. 

ASCII  CONTROL  CODES 
CHR$(1  ) = CONTROL  A 
CHR$(2  ) = CONTROL  B 
CHR$(3  ) = CONTROL  C 
GH R$(4  ) = CONTROL  D 
CHR$(5  ) = CONTROL  E 
CHR$(6  ) = CONTROL  F 
CHR$(7  ) = CONTROL  G 
CHR$(8  ) = CONTROL  H 
CHR$(9  ) = CONTROL  I 
CHR$(10  } = CONTROL  J 
CHR${1 1 ) = CONTROL  K 
CHRS(1 2 ) = CONTROL  L 
CHR${13  ) = CONTROL  M 
CHR$(14  ) = CONTROL  N 
CHR$(15  ) ^ CONTROL  O 
CHR$(16  ) = CONTROL  P 
CHR$(1 7 ) = CONTROL  Q 
CHR${18  ) s CONTROL  R 
CHR$(19  ) B CONTROLS 
CHR$(20  ) = CONTROL  T 
CNR $(21  ) = CONTROL  U 
CHR$(22  ) = CONTROL  V 
CHR$(23  ) = CONTROL  W 
CHR$(24  ) = CONTROL  X 
CHR$(25  ) = CONTROL  Y 


CHR$(26  ) = CONTROL  Z 
CHR$(27  ) = CONTROL  ( 
CHR$(28  ) = CONTROL 
CHR$(29  ) = CONTROL) 

CH R$(30  ) = CONTROL  t 
CHR$(31  ) = CONTROL  t 
CHR$(32  } = CONTROL  SPACE 

0253  DIM  Z${32} 

0254  PRINT 


0255  DATA  AtB,CfDtE»FpGiHllfJiKiLpMiNrO.Pi 

Q , R,  S ,T*U , V,  W,  X , Y ,Z 

0256  DATA  {/*  SPACE 

0257  FOR  X = 1 TO  32 


0258  READ  ZS(X) 

0259  NEXT  X 

0260  PRI  NT  TAB(15);“ ASCII  CONTROL  CODES” 
0262  PRINT 

0264  FOR  X=  1 TO  16 
0266  PRINT  "GHRSriX;")  = CONTROL  H; 
Z${X);TAB(28); 

0268  PRINT  "CHR$r;X+ 16;'  ) - CONTROL  ”; 

Z$(X  + 16) 

0270  NEXT  X 


Hope  someone  can  use  this  as  it 
helps  to  keep  this  list  handy  when 
writing  programs. 

Robert  H.  Schwartz 
Jeffersonville,  IN 


Bob,  you  brought  up  some  valid 
points  that  deserve  to  be  addressed * 
Yes,  there  were  errors  in  the  pro- 
gram that  we  failed  to  catch , and 
several  readers  have  advised  us. 
Also,  we  do  make  every  effort  to  in- 
sure the  reliability  of  the  software 
before  publication.  However,  in  this 
case  we  fell  down  on  the  fob  and  at 
this  point  can  only  apologize , 

We  appreciate  it  when  the  reader- 
ship  does  take  the  time  to  point  out 
errors  to  us.  After  ail  without  your  in- 
put we  are  unable  to  make  the  need- 
ed corrections.  —Editor 

Dear  Editor: 

I think  your  publication  is  one  of 
the  finest  I subscribe  to.  Your  ar- 
ticles and  innovative  concepts  ail 
serve  to  assist  the  hobbyist  in  his  or 
her  avocation. 

I have  only  one  suggestion:  When 
reprinting  programs  either  enlarge 
the  print  from  the  original  or  provide 
a tape  copy  (paper  or  mag).  It  Is  im- 
possible, unless  a magnifying  glass 
is  used,  to  read  the  code  for  the  HFS 
I and  HFS  It  programs. 

Both  of  these  are  except ionaf  ap- 
plications and  I would  like  a copy.  I 
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do  not,  however,  desire  to  become 
blind  from  trying  to  read  the  reprints* 
Garry  B,  Viele,  Jr. 

Flint,  Ml 

We  have  forwarded  Mr.  Vieie's  letter 
to  the  author  for  personal  reply. 

—Editor 

Dear  Editor: 

I have  an  Alpha  Micro  56 K system 
that  1 want  to  get  good  business  pro* 
grams  for.  Good  systems  which  are 
available  for  very  moderate  prices  I 
am  interested  in. 

I realize  that  I will  have  to  convert 
these  systems  to  Alpha  Disc  BASIC 
and  would  share  these  converted 
programs  with  the  original  authors. 
Please  help  me  find  the  appropriate 
contacts.  Thanks  millions. 

Scott  Brim 
7952  Secretariat 
Las  Vegas,  NV  89119 

We  are  publishing  this  reader’s  ad- 
dress in  its  entirety  to  facilitate  his 
quest  for  information . — Editor 

Dear  Editor: 

As  a group  of  individuals  dedi- 
cated to  peaceful,  personal  use  of 
computers,  we  would  appreciate  your 
assistance  in  promoting,  through 
your  fine  publication,  our  existence 
and  desire  to  be  of  service  to  other 
interested  individuals.  \ am  sure  you 
share  our  interest,  as  many  of  us  in 
the  Charlotte  Computer  Society  sub- 
scribe to  your  publication. 

Rex  Eagle 
Publicity  & Liaison  Chairman 
Charlotte  Computer  Society 
7225  Brynhurst  Drive 
Charlotte,  NC  28210 

Always  happy  to  be  of  service.  Good 
luck,  Chaps!  —Editor 

Dear  Editor: 

This  letter  Is  written  in  apprecia- 
tion of  your  magazine,  it  is  to  de- 
scribe to  your  readers  a product 
which  you  have  advertised  in  the 
past.  This  is  the  Sabtronics  Mode! 
2000  digital  multimeter.  I have  just 
completed  construction  of  this  unit 
and  after  its  calibration  find  it  ex- 
ceptionally well-made  and  useful.  I 
ordered  it  by  mail  with  payment  on 
June,  1976.  In  August,  1976  I received 


a letter  that  production  would  be  de- 
layed another  5 to  6 weeks  and  that  I 
could  apply  for  refund  if  I preferred, 
in  October,  1976  I called  the  firm  to 
learn  what  was  happening.  The  only 
listed  telephone  lines  were  perpetu- 


ally busy.  In  late  October,  I received 
the  second  letter  that  the  unit  would 
be  shipped  in  2 weeks  and  that  I still 
could  apply  for  refund  instead.  It  ar- 
rived in  late  November. 
Construction  was  straightfor- 
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ward.  The  components  appeared  to 
be  of  high  quality.  The  only  prob- 
lems occurring  in  construction  were 
problems  reading  the  color  on  one 
resistor  and  the  back  to  back  place- 
ment of  two  1C  units  where  the  one 
on  the  right  faced  right  and  the  one 
on  the  left  faced  left.  Compulsion  to 
orient  these  in  the  same  direction 
gave  unusual  readings  until  the 
problem  was  discovered.  No  harm 
occurred  to  the  1C.  Sockets  were  not 
provided  for  the  non  critical  chips 
and  I opted  to  install  these. 

The  major  problem  for  me  was 
when  I got  to  the  page  on  calibration. 
This  required  some  voltage  and  cur- 
rent sources  which  were  not  imme- 
diately available.  Fortunately  a client 
operated  a calibration  lab  for  a ma- 
jor corporation  and  was  able  to  do 
this  for  me.  The  alternate  source 
available  would  be  another  well-cali- 
brated digital  multimeter.  With  this 
the  sources  could  be  easily  arrang- 
ed and  the  trim  pots  properly  set, 

I read  your  magazine  and  par- 
ticularly its  advertisements  and  new 
product  descriptions  avidly,  t am  at- 
tempting to  develop  a rather  com- 
plex computer  system  for  a special 
business  application.  I would  like  to 
read  more  about  letter  quality 
printers. 

Keep  up  the  good  work. 

Robert  C,  Luckey,  M.D. 

1110  Gillmore  Ave, 
Richland,  WA  99352 

We  are  publishing  Dr , Luckey’s  ad- 
dress in  the  hope  that  readers  and 
manufacturers  will  respond  to  his 
quest  for  information . —Editor 


Dear  Editor: 

Irwin  Doliner  In  an  article  in  your 
November  1977  issue  discusses  the 
several  numbering  systems  of  inter- 
est to  computerists.  It  is  noted  that 
he  follows  IBM  in  using  letters  of 
the  alphabet  to  fill  the  positions  10 
to  15  in  his  hexadecimal  set.  This 
leads  to  confusion.  Does  BAD  mean 
bad?  Or  does  it  represent  a number? 
If  the  latter,  it  is  still  bad.  Or  worse. 

From  time  to  time  people  have 
proposed  “Computer  Compatible 
Digits13  which  avoid  the  confusion 
brought  on  by  IBM's  desire  to  avoid 
introducing  new  numerals  which 
would  require  additional  hammers 
on  their  printers.  A gentleman  in 
Prague  in  the  fifties  proposed: 


set  may  be  formed  of  a properly 
chosen  subset  of  the  weighted 
lines.  No  encoder  going  to  or  from  a 
computer.  Since  then  the  following 
have  been  proposed: 


of  confusion  appear  to  be  sufficient 
to  justify  our  change  to  some  such 
“Computer  Compatible  Digit”. 
There  are  only  a few  things  more  asi- 
nine than  using  letters  of  the  alpha- 
bet as  numerals. 

R.  O.  Whitaker 
Indianapolis,  IN  46241 

Dear  Editor: 

In  your  library  of  computer  pro- 
grams, do  you  happen  to  have  a pro- 
gram with  which  one  could  simulate 


QIlpha 
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DEALERS 


ARIZONA 
PHOENIX 
Byte  Shop  of 
(602?  265-0056 
TEMPE 
Byte  Shop  or 
£602}  967-1421 
TUCSON 
Byte  Shop 
(602)  327-4579 

CALIFORNIA 

COSTA  MESA 

□range  County 

Computer  Center 

(7 14]  646-0221 

LAWNDALE 

Byte  Shop  of 

(213}  271-2421 

MISSION  VIEJO 

CompulerLand 

(714}  770  0131 

PALO  ALTO 

Byte  Shop  of 

(415)  327-8000 

PASADENA 

Byte  Shop  ol 

(21 3J  664-3311 

SAN  DIEGO 

Computer  Center 

(714}  232-5302 

SAN  RAFAEL 

Byle  Shop  ol 

(415)457-9311 

SANTA  ANA 

Advance  Microcomputer 

(714  } 550-0013 

SANTA  BARBARA 

Byte  Shop  ol 

(605)  966-2636 

TAPE AN A 

Teen  Mari 

(213}  344-0153 

VAN  MUY& 

Computer  Components 
(213)  344-0153 


NEW  YORK 
NEW  YORK 
Computer  Mart  of 
(212)  606-7023 

OHIO 

CLEVELAND 
Byte  Shop  of 
(216)  333-3261 

OREGON 
BEAVERTON 
Byte  Shop  of 
1503}  644-2606 
EUGENE 
Real  Oregon 
Com  puter  Co. 

(503)  4&4-1040 
PORTLAND 
Byte  Shop  of 
(503)  223-3490 

PENNSYLVANIA 
BUHGETTSTOWN 
Business  Computer  Concepts 
(412)  601-7533 

TEXAS 

FORT  WORTH 
Tandy  Computers 
(617}  335-7196 
HOUSTON 

Electronic  Specially  Co. 

(713}  065-0477 
LUBBOCK 
Compute*  Marl  of 
West  Te*as 
(806}  765-7134 
RICHARDSON 
The  Micro  Store 
(214}  231-1096 

UTAH 

SALT  LAKE  CITY 
Byio  Shop  ol 
£60 1}  355-1041 


COLORADO 
DENVER 
Computer  Hul 
(Prime  Radix} 
(303)  573-4095 


FLORIDA 

CORAL  GABLES 

Sunny  Compoier  Stores,  Inc. 

(305}  661- 6042 

FORT  LAUDERDALE 

Byte  Shop  or 

(305)  56 1 '2933 

-MIAMI 

Byte  Shop  of 
(305)  254-2983 

ILLINOIS 

CHAMPAIGN 
Champaign  Computer  Co. 
(217)  359.5663 
EVANSTON 
Hty  Billy  Machine  Co. 

(312}  320  6000 


INDIANA 
BLOOMINGTON 
Data  Domain 
(812}  334-3607 
INDIANAPOLIS 
Dal  a Domain 
(317)251-3139 


WASHINGTON 
BELLEVUE 
Byte  Shop  of 
(206}  746-065  x 

WISCONSIN 
MILWAUKEE 
The  Milwaukee 
Computer  Store 
(414)  259.9140 

AUSTRALIA 
CORDON 
Trudaia  Pacific 
496-4706 
WEST  PERTH 

Australian  Computer  Products 
[09)  322.6497 
ALICE  SPRINGS 
Microcomputer  Systems 
Alice  Springs.  NT 

CANADA 

TORONTO 

The  Computer  Place 

<416}  590-0262 

VANCOUVER 

Byte  Shop  of 

(604)  756-061 1 

FRANCE 

PARIS 

Computer  Bouiipue 

310-096-047 


MARYLAND 

ROCKVILLE 
Computer  Workshop 
(301)  466-0455 


MASSACHUSETTS 

WALTHAM 

Computer  Mart  ol  Boston 
(617)  6994540 


MICHIGAN 
ROYAL  OAK 
Computer  Marl  of 
(313)  576-0900 


MISSOURI 
PARKVILLE 
Computer  Workshop 
(816)  741-5055 


NEW  JERSEY 
(SELIN 

Computer  Mart  pi 
(201)  203-0600 


NEVADA 

RENO 

&yie  Shop  pl 
1702}  625.0030 


GERMANY 

MUNICH 
Catameg  KG 
{009}  460-4993 

HONG  KONG 
CAUSEWAY  SAY 
Teltec 
5-701-SO51 

JAPAN 

TOKYO 

Nihon  Terminal  Computer 
Tokyo  170 

SPAIN 

BARCELONA 
Inlotecnos 
(000}  235-7110 

SWITZERLAND 
ZURICH 
Comicrn,  A.G. 

(01)242-2603 

VENEZUELA 
CARACAS 
E DO.  MEGA,  C.A, 

Ave.  Francisco  De  Miranda 
Centra  Peru.  Pi  so  7;  Chacao 
33  7990 
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ASYNCHRONOUS 
AND  SYNCHRONOUS 


INTERRUPT 

DRIVEN 


SOFTWARE 

PROGRAMMABLE 

BAUD  RATES 


SIX  PORT  SERIAL  I/O 


Introducing  the  AM-300*— an  S-100  compatible 
six  port  serial  I/O  board,  Designed  to  enhance  the 
AM- 100*  16-Bit  microprocessor  board  set,  this  I/O 
is  one  of  the  fastest,  most  efficient,  versatile  serial 
ports  available  for  microprocessors  supporting  time 
sharing. 


Micro  Systems  16k  Static  RAM  boards.  This  system 
allows  memory  expansion  up  to  256k  bytes  providing 
true  multi-user/multhtasking  partitions  up  to  48k 
byte  for  most  S-100  bus  mainframes. 

The  AM  -300*  with  256k  bytes  memory  provides 
superior  handling  capabilities  for  the  users  application 


SOFTWARE  PROGRAMMABLE 

Also  compatible  with  8080  microprocessors  utilizing 
the  S-100  bus,  it  provides  six  fully  programmable 
RS-232  ports— each  independently  software  program- 
mable to  select  any  of  sixteen  baud  rates  up  to  19,200 
baud.  Multi-level  interrupt -driven  under  program 
control,  each  I/O  port  will  accept,  independently, 
data  in  either  asynchronous  or  synchronous  modes. 
This  is  accomplished  through  use  of  six  Western 
Digital's  ASTRO  chips  (DC- 167  IB). 

WITH  MEMORY  MANAGEMENT 

AMOS*  (Alpha  Microsystems  Operating  System) 
now  supports  Memory  Management  utilizing  Industrial 
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* Trade  mark  of  Aipho  Microsystems. 


Write  or  call  us  for  the  location  of  your  nearest 
Alpha  Microsystems  Deafer, 


CIRCLE  INQUIRY  NO.  2 
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17875N  Sky  Park  North 
Irvine,  California  92714 
Phone:  (714)  957-1404 


the  game  of  Contract  Bridge  on  a 
computer,  preferably  an  economical 
micro  computer  type*  If  not*  do  you 
know  of  any  company  that  might 
have  such  a program  available? 
Thank  you, 

William  F.  Troupe 
8477  Deauville 
Pinellas  Park,  FL  33565 

We  are  publishing  this  reader's  ad- 
dress* We  don’t  have  one  here,  but 
by  chance  someone  might  oblige 
him.  We  would  also  be  interested  in 
publishing  such  a program * 

— Editor 

RE:  THE  ENERGY/ENVIRON* 
MEN!  SIMULATORS, 

OCTOBER  1977 

Dear  Editor: 

We  would  like  to  clear  up  some 
confusion  which  resulted  from  edit- 
ing in  the  article,  MThe  Energy/En- 
vironment Simulators,”  published  in 
your  October  1977  issue,  in  the  third 
paragraph  of  the  article,  explana- 


tions about  the  regional  simulator 
appear  to  be  describing  the  national 
simulator. 

The  national  simulator  consists  of 
a single  console  with  several  lap 
panels  which  allow  users  to  change 
variables  during  simulations.  All 
computing  capability  and  displays 
are  contained  in  the  main  console* 
The  regional  simulator  consists  of 
seven  consoles.  Six  of  these  are  dia- 
grammed in  Figures  la-lf  on  page  58. 
The  seventh  is  a larger,  main  display 
console.  Computing  capability,  dis- 
plays and  variable  input  are  distri- 
buted among  these  consoles* 

The  national  simulator  was  devel- 
oped by  Dr*  John  Amend  under  con- 
tract to  the  Atomic  Energy  Commis- 
sion. The  regional  simulator  was 
developed  jointly  by  Dr,  Amend  and 
the  Montana  Energy  and  MHD  Re- 
search and  Development  Institute 
(MERDI). 

At  the  end  of  the  article  it  is  men- 
tioned that  additional  information 
can  be  obtained  from  the  Office  of 


Public  Affairs,  ERDA  (now  DOE)* 
They  have  information  on  the  educa- 
tion program  they  sponsor,  which 
uses  the  national  simulator.  Re- 
quests for  additional  information 
about  the  regional  simulator  should 
be  addressed  to  Tom  Pelletier,  MER- 
DI, P.O.  Box  3809,  Butte,  MT  59701* 

Byron  Jones,  Sr.  Systems  Analyst 

MERDI 

Joan  Melcher,  Writing  Consultant 

MERDI 

Before  publication  f read  the  rewrit- 
ten text  to  Ms.  Meicher  and  mailed  a 
check  copy  of  the  manuscript.  Dr. 
Amend’ s corrections  were  included 
in  the  published  text * —Editor 

Dear  Editor: 

For  your  next  Floppy  ROM  not 
spoken  for,  why  not  a nice  8080 
chess  program?  It  should  be  written 
in  a BASIC  everyone  can  use,  and 
should  not  take  much  more  free 
space  than  most  people  have  for 
program  and  execution,  say  8K.  Tm 


Upgrade  your  SWTPC  6800  system  to  1200  baud  with 
PerCom’s  CIS-30+ dual-cassette/terminal  interface 


The  CIS-30+  . . . four  times  as  fast  as  SWTPC’s  AC-30  with  the  same  dual- 
cassette  capability  . . . plus  a 1200-baud  data  terminal  interface  ...  in  a SWTPC 
color-compatible  package  that’s  only  1/10  the  size  of  the  AC-30. 

Dependable?  The  simplicity  of  Harold  Mauch  PerCom  Data  designs  says  more 
than  any  well-chosen  words.  Simply  put,  for  only  $79.95*  you  get  the  fastest,  most 
dependable  dual  function  interface  you  can  buy  for  your  SWTPC  6800. 

See  your  nearest  dealer  or  order  direct  from  PerCom. 

PerCom  'peripherals  for  personal  computing' 


PEFSOM 


PERCOM  DATA  COMPANY,  INC, 
DEPT.  I *31 8 BARNES*  G AH  LAND,  TX  7S04Z 

(214)  276-1968 

•Kit  price.  Assembled  and  tested: 
$99,95  4-  shipping.  Tex,  res.  add 
5%  tax.  BAG  & MC  available. 


• Record  and  playback  at  120, 
60  or  30  self-clocking  bytes  per 
second  (extended  Kansas  City 
Standard) 

• 1200,  600  or  300  baud  data 
terminal  interface 

• Dual  cassette  operation 

• Compatible  with  SWTPC  cas- 
sette software 

• Optional  kit  permits  program 
control  of  cassettes 

• 0 ptio  nal  adaptor  per  m its  inter- 
facing with  any  computer 
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The  Dumb  Terminal 
lets  you  pul  it  all  together. 


With  the  new,- lower-priced  Dumb  Terminal™  Kit,  that  is. 
Pick  one  up  and  escape,  once  and  for  all,  the  headaches 
of  scavenged  teletypes  and  jury -rigged  TV  sets,  With  just 
a little  time  and  aptitude,  you  can  have  a live  and  working 
Dumb  Terminal  right  in  your  own  home,  garage,  or 
business.  One  that  lets  you  get  it  all  out  of  your  system 
— or  into  it. 

Forget  the  cheap  imitations,  with  their  overblown 
price  tags  and  interminable  lists  of  options.  With 
the  Kit,  you  can  build  yourself  the  same,  old 
basic  Dumb  Terminal  thats  been  selling  over 
1500  units  a month.  With  basic,  sensible 
features  like  a bright  12"  diagonal  screen. 

Fifty -nine  data  entry  keys.  1920  characters 
displayed  in  24  rows  of  80  letters.  Plus  33 
positive  action  switches  that  let  you  activate 
functions  like  1 of  11  different  baud  rates,  an 
RS232C  interface,  or  a 20mA  current -loop. 

And  more.  Not  bad  for  Dumb 

All  you  need,  besides  the  Kit,  Is 
some  initiative,  and  a few  basic 
tools  — a good  soldering  iron, 
wire  cutters,  needle-nose  pliers, 
and  one  or  two  trusty  screw  - 
drivers.  The  Dumb  Terminal 
Kit  provides  you  with  every- 
thing else.  Including  an 
attractive  cabinet,  CRT 
screen,  keyboard,  PC 
board,  and  all  essential 


electronic  components.  Naturally,  you  also  get  illustrated, 
step-by-step  assembly  instructions,  not  to  mention  an 
easy -to-  understand  operators  manual. 

So,  if  youd  like  more  input  on  the  Dumb  Terminal 
Kit,  just  fill  out  the  coupon  and  well  send  you  complete, 
free  information. 

Oh,  and  by  the  way,  just  by  sending  in  the  coupon, 
you  will  be  made  a charter  member  of  the  Dumb 
Terminal  Fan  Club.  A select  organization  that  will 
send  you  your  own  nifty  Dumb  Terminal  Fan 
Club  Kit,  containing:  an  official  certificate 
of  membership;  an  autographed  photo  of  the 
Dumb  Terminal  himself,  and  a bona  fide 
membership  card  to  prove  irrefutably  you're 
"One  of  Us"  (Sorry,  limit  one  kit  per  person.) 
And,  if  you  include  a trifling  $6.00,  you 
can  have  your  very  own  Dumb  Terminal 
T-shirt.  (No  limit  at  all  on  these.) 

Simply  mail  the  coupon  and  get  the  whole 
assortment.  And  find  out  why  members  of  the 
Dumb  Terminal  Fan  Club  are  some  of 
the  smartest  people  around 


Dumb  Terminal. 
Fun  Club. 


''Dumb  Terminal"  is  a Trademark  of  Lear  Siegler,  Inc., 
E-LD./Data  Products,  714  N.  Brookhurst  St.,  Anaheim,  CA 
92803,  (800)  854 '3805.  In  California  (714)  774-1010. 


Yes.  I would  like  more  infor- 
mation about  the. incredible 
Dumb  Terminal  Kit.  And  don't 
i — e*  to  -ei&Sa  me  as  a Charter 
Member  in  the  Dumb  Terminal 
;-Fa-rOub, 


Titlef?) i 

Company  ; - ~ " - — ' 7 — 

S treat.— b — _ — — — — \ j 

' Cihr  ■ . State i s — _ 

Enclosed  is  for  an  official  Dumb  Terminal  T-shirt  (si 

Please  make  all  checks  and,  money  orders  payable  to  LeAnce  & Reiser,  OK? 
Quantity  and  size(s)  of  shirt  (s)  required:  _ 5 M _ — L __ — XL 

Rush  this  application  to:  Dumb  Terminal  Fan  Club  Headquarters- 
c/q  LeAnce  Sc  Reiser,  PO.  Box  17123,  Irvine,  CA  92714, 


CIRCLE  INQUIRY  NO.  26 
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APPLICATION 
SOFTWARE 

NATIONAL  SOFTWARE  EXCHANGE,  INC. 
maintains  a national  registry  of  programs  that 
are  for  sale.  Also,  we  publish  and  sell  six  special 
interest  software  catalogs  describing  those  pro- 
grams along  with  prices. 

We  need  programs  to  sell! 


If  you  have  programs  you  would  like  to  buy  or  if  you 
have  some  to  sell.  Contact  your  local  computer  store 
or 

WRITE  OR  CALL 

NATIONAL  SOFTWARE  EXCHANGE,  INC. 

1000  Lake  Saint  Louis  Blvd. 

Suite  248 

Lake  Saint  Louis,  Missouri  6336/ 

(314)  625-2400 

CIRCLE  INQUIRY  NO.  32 


sure  it  would  be  the  most  popular 
FR  to  date. 

Thank  you. 

Gary  Martin 
Gladstone,  MO 

Gary,  you  have  an  excellent  idea. 
Watch  for  our  August  issue  which 
wifi  be  filled  with  games  of  ail  types, 
and  a Floppy  ROM  of  the  more  excit- 
ing ones  such  as  chess . —Editor 

Dear  Editor: 

I hope  you  remember  me  favorably 
regarding  the  article  on  speech  rec- 
ognition in  May  last  year  The  print- 
ing was  excellent,  exactly  as  I had 
written.  The  reader  responses  were 
interesting  and  complimentary. 

Owen  F.  Thomas 
La  Jol la,  GA 

it  is  nice  to  know  that  our  authors 
like  our  work.  Thanks,  Owen * 

— Editor 


Our  MacroFloppy 
goes  twice  the  distance. 

For  $695. 


Introducing  the  Micropolis  MacroFloppy™ 4041  and  4042  disk  drive  sub- 
systems. For  the  S-100/808Q/Z-80  bus.  Packing  100%  more  capacity  into  a 
5^ -inch  floppy  disk  than  anyone  else.  14 5 K bytes,  to  be  exact.  For  as  little 
as  $695. 

The  MacroFloppy:l04l  comes  with  the  Micropolls  Mod  l floppy  packaged 
inside  a protective  enclosure  (without  power  supply).  And  includes  an  5-100 
controller  Interconnect  cable.  Micropolis  BASIC  User's  Manual.  A diskette  con- 
taining Micropolis  BASIC,  and  a compatible  DOS  with  assembler  and  editor. 
The  : 1 041  is  even  designed  to  be  used  either  on  your  desk  top,  or  to  be  inte- 
grated right  into  your  5-100  chassis. 

The  MacroFloppy:  1042  comes  with  everything  the  :1041  has,  and  more. 
Such  as  d c regulators,  its  own  line  voltage  power  supply,  and,  to  top  it  off, 
a striking  cover  Making  it  look  right  at  home  just  about  anywhere. 

Both  MacroFloppy  systems  are  fully  assembled,  tested,  burned-in,  and 
tested  again.  For  zero  start-up  pain,  and  long  term  reliability  They're  also 
backed  up  by  our  famous  Micropolis  factory  warranty. 

And  both  systems  are  priced  just  right.  $695  for  the  Macro  Floppy:  1041 
and  $795  for  the  MacroFloppy;1042. 

You  really  couldn't  ask  for  anything  more. 

At  Micropolis,  we  have  more  bytes  in  store  for  you. 

For  a descriptive  brochure,  in  the  U.S.  call  or  write  Micropolis 
Corporation,  7959  Deering  Avenue,  Canoga  Park,  California  91504.  Phone 
(215)705-1121. 

Or  better  yet  see  your  local  dealer 


MICROPOLIS 

More  bytes  in  store  for  you. 
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micRO 

BUSINESS  78 


March  17,  18,  19,  1978 

Pasadena  Conference  Center 
Pasadena,  California 


$12.00 

For  All  3 Days 

Full  Conference  and 
Exhibit  Admission 


PRE-REGISTRATION 

FORM 


AM  forms  must  be  received 
no  later  than  March  3,  1978. 


Make  check  or  money  order 
payable  to: 

Show  Company  International 
8687  Melrose  Avenue 
Los  Angeles,  CA  90069 
(213)  659-2050 


Pick  up  tickets  at  the  main 
entrance. 


SAVE  $18.00  with  this  form.  Tickets  are  $10.00  per  day  at  the  box  office. 


please:  print  or  tvpe 


First  Nam 

e or  Initials  Last 

Maine 

Title 


Company  or  Organization 

Com 

piste  Business  or  Home  Address 

City  State  Zip  Code 


MetaFloppy  goes 


beyond. 


The  Micropolis  MetaFloppy™  gives  you  more  than  four  times  the  capacity  of 
anyone  else's  534-inch  floppy  Because  it  uses  77  tracks  instead  of  the  usual  35, 

The  field- proven  MetaFloppy  with  thousands  of  units  delivered,  comes 
in  a complete  family  of  models.  And,  like  our  MacroFloppy™  family  of  disk 
drives,  MetaFloppy  is  designed  for  the  S-100/3Q80/Z-80  bus, 

For  maximum  capacity,  choose  our  new  Meta  Floppy:  1054  system.  Which 
actually  provides  you  with  more  than  a million  bytes  of  reliable  on-line  stor- 
age. For  less  money  than  you'd  believe  possible. 

The  MetaFloppy:  1054  comes  complete  with  four  drives  in  dual  config- 
□ration.  A controller  Power  supply.  Chassis.  Enclosure.  All  cabling.  A new  BASIC 
software  package.  And  a DOS  with  assembler  and  editor.  There's  even  a built- 
in  Autoload  ROM  to  eliminate  tiresome  button  pushing. 

If  that's  more  storage  than  you  need  right  now,  try  our 
Meta  Floppy  105  3,  with  630,000  bytes  on-line  Or  our  Meta- 
Floppy: 1043,  with  315,000  bytes  on-line.  Either  way  you  can 
expand  to  over  a million  bytes  on-line  in  easy  stages,  when  you 
need  to.  Or  want  to. 

In  other  words,  if  your  application  keeps  growing,  weVe  got 
you  covered.  With  MetaFloppy. 

The  system  that  goes  beyond  the  floppy. 

For  a descriptive  brochure,  in  the  U.S.  call  or  write  Mieropolis 
Corporation,  7959  Deering  Avenue,  Canoga  Park,  California  91304. 

Phone  (2133  703-1121. 

Or  better  yet,  see  your  local  dealer. 


MICROPftLIS 

More  bytes  in  store  for  you. 
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March  17,  18,  19,  1978 


Pasadena  Center 
300  East  Green  St, 
Pasadena,  CA.  91101 


PARKING  GARAGE 


PASADENA  CENTER 
EXHIBITION  HALL  LEVEL  - B 


WORD  PRO' 


STOC 


BgWMli»Cug! 
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MICRO  BUSINESS  78  Consumer  Shoifc 
will  be  a complete  exhibition  of  the  new  afford* 
able  microcomputer  systems,  directed  to  the 
small  business  environment 
Emphasis  will  be  on  the  low  cost,  depend- 
ability, simplicity  of  operation  and  drat  sav- 
ing advantages  of  a microprocessing  system. 

The  exhibits  and  conferences  at  MICRO 
BUSINESS  78  will  provide  the  information  re- 
quired to  help  you  understand  the  microcom- 
puter field  and  how  it  relates  to  your  business. 
Take  the  time  to  learn  why  more  and  more 
people  are  getting  involved  in  the  microcom- 
puter business.  Allow  MICRO  BUSINESS  78 
to  show  you,  the  small  businessman,  that  a 
microcomputer  is  an  investment, , * not  just 
an  expense, 

PRE-REGISTER  now  for  the  three  day  pro- 
gram and  lecture  series. 


TICKET  INFORMATION 

Pre-registration  tickets  can  be  purchased  for 
$12.00  for  the  three  day  exhibition.  To  order 
tickets,  send  check  or  money  order  to  Show  Com* 
pany  international,  8687  Melrose  Avenue,  Los 
Angeles,  California  90069.  Pre-registration  tickets 
will  be  held  in  will  call  at  the  show. 

Tickets  can  also  be  purchased  on  the  show 
dates  for  $10,00  per  day. 

For  further  exhibit  information  contact: 
l£d  Tavetian,  Show  Company  International, 

(2m  659-2050. 


PRODUCED  BY  SHOW  COMPANY  INTERNATIONAL 

SPONSORED  BY  INTERFACE  AGExMAGAZlNE 
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PERSONAL  COMPUTING  FESTIVAL 

The  National  Computer  Confer- 
ence 78  presents  the  Personal  Com- 
puting Festival  scheduled  to  take 
place  at  the  Anaheim  Convention 
Center,  June  5-8,  1978. 

Featured  will  be  a large  selection 
of  computing  products  and  a num- 
ber of  interesting  conference  themes 
such  as  graphics,  music  systems, 
speech  synthesis,  small  business 
systems,  microprogramming,  com- 
puter games,  personal  bionic  sys- 
tems, software  design,  optical  scan- 
ners, and  standards. 

For  registration  and  further  infor- 
mation write  to  NCC  78  Personal 
Computing  Festival,  210  Summit 
Ave+,  Montvale,  NJ  07645,  or  cali 
Marie  Stewart  at  (201)  391-9810. 


COURSE  IN  DIGITAL  ELECTRONICS 
& MICROCOMPUTER  INTERFACING 

Virginia  Military  Institute  will  con- 
duct a two-week  course  in  digital  elec- 
tronics and  microcomputer  Interfac- 
ing from  July  17  thru  July  29,  1978. 

This  is  a hands-on  course  designed 
for  both  academic  and  industrial 
personnel  who  are  interested  in  the 
implementation  of  microcomputer 
techniques  to  solve  problems  in 
computer  interfacing.  Lecture  and 
laboratory  topics  will  include  in- 
struction in  the  fundamentals  of 
digital  electronics,  the  8080  micro- 
processor and  standard  interfacing 
techniques.  Software  development 
aids  will  be  available. 

This  course  provides  an  oppor- 
tunity for  professional  growth  in  this 
popular  technological  area  as  well 
as  a vacation  in  the  historic  and 
beautiful  Shenandoah  Valley  of 
Virginia.  Tuition  will  be  $350,00,  of 
which  $100.00  deposit  will  be  re- 
quired by  April  5,  1978.  Academic 
credit  is  available  through  James 
Madison  University. 

For  information  and  registration 
forms  write  to  Dr.  Philip  B.  Peters, 
Dept,  of  Physics,  VMI,  Lexington,  VA 
24450, 

CALL  FOR  PAPERS 

1978  International  Optical  Com- 
puting Conference,  September  5-7, 
London,  England.  Papers  on  advanced 
optical  signal  processing  systems, 
applications,  and  technology  are 
solicited  for  this  conference  spon- 
sored by  the  IEEE  Computer  Society 
in  cooperation  with  SPlEand  the  US. 
Office  of  Navaf  Research. 

Principal  topics  are;  radar  and 
sonar  signal  processing,  near  field 
and  far  field  pertubations,  electronic 


to  optical  signal  conversion,  acous- 
tical to  optical  signal  conversion, 
hybrid  optical/electronic/digital  sys- 
tems, applications  of  non-linear  and 
space-variant  optical  systems,  and 
advanced  thin  film  and  integrated 
optics  signal  processing  systems. 
An  abstract  of  200-250  words  plus 
a brief  biographical  sketch  should 
be  submitted  by  April  1,  1978  to 
either  E,C.  Landau,  Naval  Under- 
water Systems  Center,  New  London, 


CT  06320  or  LCDR  David  Rummier, 
Office  of  Nava!  Research,  London, 
223  Old  Maryiebone  Rd+,  London, 
NW1,  Great  Britain. 

NEW  PROFESSIONAL 
ASSOCIATION 

The  Southern  California  Com- 
puter Dealers  Association  has  been 
formed,  as  a non-profit  corporation, 
covering  the  Santa  Barbara  to  San 
Diego  area.  Membership  is  limited 
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SUPPORT  YOUR 
LOCAL 

COMPUTER  STORE 


We  could  have  run  an  ad  that  said  “buy  your  books 
directly  from  us”  but  that’s  not  to  your  advantage,  if 
you  look  at  our  books  at  a computer  store  you  can 
decide  which  ones  meet  your  needs.  We  know  that 
you  will  decide  on  two  or  three  and  actually  use  them. 
That’s  our  goal,  use!  The  more  you  know  about  micro- 
computers the  more  you’ll  want  to  know  and  that  is 
good  for  you,  for  your  local  computer  store  and  for  us. 
If  you  don’t  know  the  name  of  your  local  computer 
store,  send  us  your  name  and  address.  We’ll  tell  them 
your  name  and  we’ll  tell  you  their  name.  Once  you  two 
get  together,  be  sure  to  look  at  some  of  the  books  on 
the  next  page. 
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to  bona-fide  stores  which  sell 
microcomputers  for  personal,  busi- 
ness, industrial  or  educational  use. 

The  organization  will  have  dinner 
meetings  on  the  third  Monday  of 
each  month.  Visiting  dealers  and 
microcomputer  industry  leaders  are 
cordially  invited  to  the  dinner 
meetings. 

The  meetings  will  offer  a forum 
for  the  exchange  of  views  and  infor- 
mation about  the  industry.  The  asso- 


ciation is  setting  up  committees  to 
investigate  further  activities  and  ob- 
jectives such  as  publicity  for  micro- 
computers, professional  standards, 
and  dealer-vender  relationships. 

For  further  information,  contact 
Carl  Burlin  at  (714)  956-7968,  or 
Glenn  Dollar  at  (213)  360-2171. 

1978  BUSINESS  AND  PERSONAL 
COMPUTER  SALE  & EXPOSITION 

Under  the  aegis  of  Produx  2000,  Inc. 


THE 

ANSWER  BOOKS 

FOR 

HOME 

COMPUTER 

HOBBYISTS—  J 

HOME  COMPUTERS:  210 
QUESTIONS  AND  ANSWERS 

by  Rich  Didday 
Volume  1:  Hardware 
This  book  is  for  the  person  with 
a micro-computer  who  wants  to 
get  an  idea  of  what  it  can  be  like 
to  use  it  to  the  fullest.  $7.95  77 

Volume  2:  Software 
A companion  volume  to  the 
above  book,  this  guide  leads 
the  new  micro  owner  through 
the  thorny  problems  surround- 
ing the  selection  and  use  of 
software.  $6.95  77 

STEP  BY  STEP  INTRODUCTION 
TO  8080  MICROPROCESSOR 
SYSTEMS 

by  David  Cohn  and  James  Melsa 
This  is  a more  advanced  book 
which  will  show  you  how  to  put 
together  what  you've  learned  to 
build  systems  and  applications 
that  really  exploit  the  capabili- 
ties of  your  micro.  $7.95  77 


HOME  COMPUTERS:  A 
BEGINNER’S  GLOSSARY 
AND  GUIDE 

by  Merl  Miller  and  Charles  Sippl 
This  book  provides  the  funda- 
mental knowledge  and  skills  for 
the  new  micro  owner.  Written  in 
a lively  and  straightforard  style, 
it  takes  the  mystery  out  of  the 
basic  mathematical  and  logical 
principles  involved  in  working 
with  computers.  $6.95  77 

TAKE  A CHANCE  WITH 
YOUR  CALCULATOR 

by  Lennart  Rade 
This  book  was  written  to  help 
you  discover  the  word  of  prob- 
ability with  your  programmable 
calculator.  You  will  need  no 
previous  experience  either  in 
probability  theory  or  in  pro- 
gramming to  learn  both  from 
this  book.  It  is  self-paced  so 
that  you  can  teach  yourself  the 
variety  of  games  and  applica- 
tions it  includes.  $6.95  77 

INTRODUCTION  TO  BASIC 

by  Jeffery  B.  Morton 
An  introductory  BASIC  that 
covers  all  the  topics  in  simple, 
easy-to-understand  language. 
Nothing  is  left  out,  everything 
is  presented  in  clear,  step-by- 
step  fashion.  This  book  will 
make  a good  BASIC  program- 
mer of  any  reader.  $8.95 

BEGINNING  BASIC 

by  Paul  Chirlian 
Designed  for  the  person  who 
has  essentially  no  experience 
with  computers  or  computer 
programming,  this  book  is  both 
elementary— so  that  you  can  fol- 
low it  easily,  and  complete— so 
that  you  will  become  familiar 
with  all  aspects  of  BASIC.  $9.95 


Prices  subject  to  change  without  notice. 
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an  exhibition  of  new  equipment  and 
specialized  products  of  interest  to 
computer  users  will  take  place  at 
the  City  Line  Holiday  Inn,  Philadel- 
phia, PA,  from  February  27  to  March 
1,  1978. 

For  further  information,  write  to 
Produx  2000,  Inc.  Convention  Ser- 
vices Dept.,  Roosevelt  Blvd.  and 
MascherSt.,  Philadelphia,  PA  19120, 
or  call  (215)  722-4837. 

COMPCON  SPRING  78 

“Computer  Technology:  Status, 
Limits,  Alternatives”  is  the  theme 
for  COMPCON  78  Spring,  to  be  held 
February  28-March  2,  1978,  at  the 
Jack  Tar  Hotel,  San  Francisco,  Cali- 
fornia. A pre-conference  tutorial  on 
“Limitations  and  Alternatives  in 
Future  Silicon  LSI  Technology”  will 
be  offered,  as  well  as  daytime  tech- 
nical sessions  covering  three  major 
areas,  and  e short  notes  session. 

For  the  first  tirjfie  in  the  16-year 
history  of  COMPCON,  personal 
computing  sessions,'  exhibits,  and 
demonstrations  will  be  featured. 
Subjects  to  be  covered  during  these 
evening  sessions  include:  “Women’s 
Role  in  Innovative  Computer  Appli- 
cations,” “Robotics  and  Bionics” 
(including  computer  aid  for  the 
severely  handicapped),  and  “Com- 
puters in  Art  and  Music.”  For  further 
information  contact  COMPCON  78 
Spring,  P.O.  Box  639,  Silver  Spring, 
MD  20901,  (301)  439-7007. 

INTERFACE  78 

Data  Communications  in  co-spon- 
sorship with  Datamation  Magazine 
will  present  the  Sixth  Annual  Con- 
ference and  Exposition  at  the  Las 
Vegas,  Nevada  Convention  Center, 
March  6-9,  1978. 

Featured  will  be  conferences  and 
speakers.  Booth  space  is  still  avail- 
able. For  reservations  or  further  in- 
formation, write  to  Data  Communi- 
cations Interface  78,  160  Speen  St., 
Framingham,  MA  01701,  or  call  toll- 
free  (800)  225-4620. 

ELECTRO  78 

An  electronic  show  and  conven- 
tion will  take  place  at  Hynes  Veter- 
ans Auditorium,  Boston,  MA,  May 
23-25,  1978. 

Represented  will  be  exhibitors 
from  the  following  industries: 
machine  tools,  office  and  comput- 
ing machinery,  instrumentation  and 
measurement,  medical  and  surgical 
equipment,  and  communications. 
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The  program  will  be  held  at  the 
Sheraton  Boston  HoteL 

For  reservations  and  further  infor- 
mation on  booth  rental  or  attend- 
ance, write  Electro  78,  Suite  410, 
999  N,  Sepulveda  Blvd.,  El  Segundo, 
CA  90245  or  call  toll-free  (800) 
421-6816  (in  California  call  collect 
(213)  772-2965)  or  TWX  910  348-7127. 

PERCOMP  78 

Eight  free  seminars,  tutorials  and 
demonstrations  are  scheduled  for 
PERCOMP  78,  April  28-30  at  the 
Long  Beach  Convention  Center, 
Long  Beach,  California. 

The  papers  run  the  gamut  from 
the  very  basic  to  the  super  sophisti- 
cated, and  also  encompass  the 
lighter  aspects  of  computer  games, 
music  and  household  use. 

Included  are  the  following  presen- 
tations: “Marketing  for  the  New 
Manufacturer,”  David  Ahl,  Creative 
Computing;  “Three  Dimensional 
Microcomputer  Graphics,”  Bruce 
Artwick,  Sublogic;  “6530  Timer  Pro- 
gramming,” Arthur  Stoll,  Rockwell 
International;  “Human  Factors  in 
Software  Design,”  Jack  Emmerichs, 
A. CL  Smith;  “Computer  Games,” 
James  Butterfield,  author  of  The 
First  Book  of  KIM ; “Getting  Started 
In  Microcomputers,”  Louis  Fields, 
president,  International  Computer 


Society/SCCS;  “The  'Jogger1  Micro- 
processor Communication  Bus,”  Dr. 
Keith  L.  Dotty,  University  of  Florida. 

Dr.  Portia  Isaacson,  chairperson 
for  the  ACM  Personal  Computing 
Group,  will  conduct  a session  for 
retailers,  while  attorneys  Leonard 
Tachner  and  Kenneth  Widelitz  will 
take  computer  enthusiasts  through 
the  labyrinth  of  tax  benefits,  patents 
and  copyrights. 

Carol  Ogdin,  Software  Technique, 
Inc.,  will  deliver  the  keynote  ad- 
dress. She  will  address  the  subject 
of  proven  home  applications  of  the 
computer. 

For  further  information,  write 
PERCOMP  78,  1833  E.  17  St.,  Santa 
Ana,  C A 92701. 

ISRATECH  78 

American  executives  visiting  Isra- 
Tech  78  will  meet  in  Israel  with  the 
Minister  of  Industry,  Commerce  and 
Tourists  and  with  the  Mayor  of  Jeru- 
salem as  part  of  the  schedule  of 
events  announced  by  the  Govern- 
ment of  Israel  Economic  Offices. 

IsraTech  78,  an  exposition  of  Isra- 
el’s rapidly  growing  high  technology 
industries,  is  scheduled  for  June  4th 
to  8th,  1978  in  Jerusalem.  It  will  be 
the  most  significant  economic  event 
of  Israel’s  thirtieth  anniversary. 

in  addition  to  meeting  with  Minis- 


ter Hurvitz  and  Mayor  Kollek,  attend- 
ing executives  will  meet  with  Israel’s 
manufacturers  and  government  rep- 
resentatives to  discuss  a vast  num- 
ber of  business  opportunities  in 
Israel,  such  as  buying,  selling,  in- 
vesting and  licensing.  Executives 
will  also  attend  an  International 
Meeting  of  the  Metalworking  and 
Professional  Electronics  Commit- 
tee, will  tour  industrial  plants  and 
research  and  development  facilities, 
and  will  be  guests  at  official  ban- 
quets and  receptions. 

While  attending  a modern  exposi- 
tion, executives  and  their  families 
will  also  be  able  to  visit  the  sites  of 
one  of  the  world’s  most  historic 
cities.  The  program  for  IsraTech  78 
will  include  tours  of  the  Israel 
Museum,  cultural  evenings,  and  a 
special  program  designed  for  ac- 
companying persons. 

At  the  exhibition  visiting  execu- 
tives will  also  have  an  opportunity  to 
discuss  with  their  Israel  counter- 
parts and  with  representatives  of  the 
Government  the  unique  advantages 
Israel  offers  potential  foreign  inves- 
tors. Among  these  benefits  are: 

* Common  Market  agreement  pro- 
viding duty-free  entry  to  the  270 
million  person  Common  Market 
by  manufacturing  for  export  in 
Israel. 


THE  S-100 


ThinkerToys™  sells  the  most  advanced  components  for 
S-100  bus  microprocessor  systems.  See  them  at  the  computer 
shops  listed  here , or  ask  your  nearest  computer  deafer 
to  order  them  for  you. 

If  unavailable  locally , order  direct  from  ThinkerToys ™, 
1201  10th  Street , Berkeley , C4  9 4710.  Phone  BAC/MC 
orders  to  (415)  527-7546.  Add  $3  per  order  for  postage  and 
handling.  California  residents  add  sales  tax. 

THE  WUNDERBUSS  with  Noiseguard™  (by  Morrow's)  is 
the  only  $-100  bus  with  both  full  shielding  and  active  ter- 
mination to  keep  signals  "textbook  clean/'  Complete  kit 
and  documentation,  $76-  $120  (10  edge  connectors), 
$154  (20  edge  connectors). 

ECONORAM  III  8K  x 8 MEMORY*!  by  Morrow's)  is  the  first 
completely  reliable  dynamic  due  to  the  SynchroFresh™ 
natural  timing  refresh  system.  Fully  assembled,  tested, 
burned  in,  and  warranted  1 year.  $149, 

ATE™  Assembier/Text  Editor  software  is  an  interactive  and 
programmable  text  editor,  fully  symbolic  assembler,  moni- 
tor, text-oriented  programming  language — all  in  4K  of 
memory  I Built-in  interface  for  the  SpealkEasy™  for  com- 
pletely automatic  tape  handling,  ATE™  on  autoloading  300 
baud  cassette  with  manual,  $25. 

THE  KEYED-UP  8080™  Integrated  CPU/console  (by  Morrow's 
MicroStuff)  gives  you  the  latest  808QA  and  drivers  with  the 
convenience  of  octal  keyboard  entry  and  digital  LED  read- 
out for  all  registers  and  register  pairs,  memory  locations, 
I/O  devices.  Complete  kit  and  documentation,  $250. 


* Israel  enjoys  the  Generalized 
System  of  Preferences  by  which 
2,700  Israel-made  product  cate- 
gories can  be  imported  to  the 
U,S.  duty-free. 

* U.S.  companies  will  be  exempt 
from  double  taxation  on  profits 
earned  in  Israel  under  a soon  to 
be  ratified,  and  already  signed, 
tax  treaty. 

• Israel  offers  a generous  package 
of  financial  and  operating  incen- 
tives to  encourage  U.S.  compan- 
ies to  locate  production  facili- 
ties there,  including  financing 
most  of  the  fixed  assets  and 
working  capital  needed. 

• Israel  actively  supports  indus- 
trial research  and  development 
activities  with  grants  of  50%  of 
R&D  costs;  moreover,  Israel  and 
the  U.S.  recently  established 
the  Binational  Industrial  Re- 
search and  Development  Foun- 
dation, which  has  been  allo- 
cated $60  million  to  fund  joint 
R&D  projects. 

For  further  information  contact 
the  Government  of  Israel  Investment 
Authority,  641  Lexington  Ave.,  New 
York,  N.Y.  10022,  (212)  486-8530. 


'ECONORAM  is  d trade  mark- ol  Gedtaut  Electronics, 


“Mr  Bradshaw , there  is  a Beverage  Agent  here  to  see 
you  about  your  homebrew.” 


BUS  STOP 

THE  SPEAKEASY™  Cassette/General  Interface  Kit  (by 
Morrow's  MicroStuff)  has  on-board  COPF“  firmware  to 
completely  automate  cassette  Tape  memory  for  3 cassettes — 
plus  serial  and  parallel  ports.  Complete  kit  and  documenta- 
tion, $120. 

THE  DISC  JOCKEY™  (new  from  Morrow's  MicroStuff)  is 
the  only  disc  controller  that  works  with  every  type  of  disc — 
single  or  double  sided,  single  or  double  density,  mini  or 
maxi,  hard  or  soft  sectored.  Customize  with  just  a PROM 
and  cable  sell  Controller  kit  and  manual,  $169.  PROM  and 
cable  set,  $30  (please  specify).  AVAILABLE  4/1/78. 

26-AMP  CONSTANT  VOLTAGE  POWER  SUPPLY  (by 

Parasitic  Engineering)  protects  your  programs  from  in-home 
appliance  bads,  system  loads,  even  area-wide  line  drops 
as  low  as  90  VAC  Freestanding  universal  model:  complete 
kit  and  manual,  $200,  12-amp  model  for  Altai r 8800(A):  kit 
and  manual,  $90. 


IN  PERSON: 

BY  PHONE: 
BY  MAIL: 


See  ThinkerToys™  components  at  your 
focal  computer  shop.  Or  ask  your  shop 
to  order  them  for  you. 

Call  (415)  527-7548. 10am  -4  pm  (Pacific 
time),  BAC/MC  accepted. 

Send  check  or  money  order  to  Thinker- 
Toys™,  1201 10th  St„  Berkeley,  CA  94710. 


Thinker  Toys 


«YT£  SHOP  Of  HAYWARD,  1122  Br  Street.  Hayward,  California 
BYTE  SHOP,  321  Padlic  Avenue,  San  FrtnoHD,  California 
ELECTRONICS  EVTBtFRESES,  6606  Fifth  Street,  Rio  Linda.  California 
ALPHA  MICROSYSTEMS,  17S75-N  Sky  Park  North,  Irvine,  California 
THE  RETAIL  COMPUTER  STORE.  410  M E.  72r>d,  Seattle.  Washington 
BYTE  SHOP  Of  SALT  LAKE,  261  South  State  Stmt.  Salt  Lake  City.  Utah 
BYTE  SHOP,  34W  South  Acorns  Street.  Englewood.  Colorado 
QUANTUM  COMPUTER  WORKS,  66  3?  Kennedy  Avenue,  Hammond.  Indiana 
LA  FORCE  ENTHtFRISES,  5571  La rt tatter  Street.  Harrisburg,  Pennsylvania 
TACTRONICS*  13107  Clatfon  Drive,  Laurel.  Maryland 
CQMPUWORLD  INC-,  Z9»  West  Kenriena  Road,  Rothettef.  New  York 
nones  COMPUTER  shop,  1HS3  Ventura  Blvd.,  Sherman  Oaks,  California 

BYTE  SHOP  COMPUTER  STORE  Of  DIABLO  VALLEY,  2»9  North  Main  Street.  Walnut  Creek.  California 

BYTE  SHOP,  3139  East  McKinley  Avenue.  Fresno,  California 

THE  COMPUTES  STORE,  020  Broadway,  Santa  Monica,  California 

BITS  A BYTES  COMPUTER  STORE.  SBt^C  North  ?ht  Avenue,  Phoenix,  Arizona 

COMPUTER  HUT.  1764  Blake  Street,  Denver,  Colorado 

RADIO  TRAM  SUPPLY  CO,  1013.1017  High  Street,  0*4  Monwy  Iowa 

AUDIO  SPECIALISTS,  at 5 North  Michigan,  South  Bend.  Indiana 

DATA-TRONJCS,  1671  Timmy  Drive.  Hamilton.  Ohio 

DATA  ENTRY  ENGINEERING  CO„  1 BID  N.  Orange  Avenge,  Orlando.  Florida 

ERIE  COMPUTER  COMPANY,! 253  Wett  0th  Sircer.  Erie.  Pennsylvania 

THE  COMPUTER  WORKSHOP  OF  BALTIMORE,  +005  Seven  Mile  Lane,  Baltimore.  Maryland 

READOUT  COMPUTER  STORES,  219  California  Drive.  WfflivmvMe,  New  York 

BYTE  SHOP  Of  BERKELEY,  1514  University  Avenue,  Berkeley,  California 

COMPUTERLAND  Of  EL  CERRITO,  11074  San  Pablo  Avenue,  El  Ccrrilo,  California 

BYTE  SHOP  III  COMPUTER  STORE,  3626  Union  Avenue,  San  Jose,  California 

BYTE  SHOP  COMPUTER  STORE,  509  Francisco  Blvd.,  San  Rafael,  California 

BYTE  SHOP  OF  SANTA  CLARA,  3400  El  Camino  Real,  Santa  Clara,  California 

DUNSTON  ENTERPRISES,  P O Bon  4507,  Redding,  California 

LCt  HOUSE.  INCORPORATED,  537  North  E Sneei,  San  Bernardino.  California 

COMPUTER  COMPONENTS,  53«  Sepulveda  Blvd.,  Van  Nuyi,  California 

BYTE  SHOP  Of  PASADENA,  496  Soulh  Lake  Avenue,  Paudtna.  California 

MODAL  SYSTEMS,  472  Summit  (Jr.ve,  Redwood  City,  California 

DEANS  MUSK  CITY,  Mile*  Avenue,  Indio,  California 

DIE  BYTE  SHOP  OF  SAN  DIEGO,  325Q-H  Vickers,  San  Diego,  California 

DILLON  MICROSYSTEMS,  14*1  South  Cherokee  Lane,  Lodi.  California 

CODSOUT  ELECTRONICS*  (fox  2355  . Oakland  Airpon.  Oakland,  California 

BYTE  SHOP  Of  RENO,  37®  Heavenly  Valley  Lane,  Reno'.  Nevada 

COMPUTER  TECHNOLOGY,  6311  North  Federal  0tvd„  Denver,  Colorado 

BYTE  SHOP  581 S Johnson  Drive.  Miiiion.  Kansas 

ILLINI  MICROCOMPUTERS,  612  E.  Ogden  Avenue,  Naperville,  Illinois 

COMPUTER  SPECIALISTS,  415  North  Michigan,  South  Bend,  Indiana 

COMPUTER  MARK  Of  ROYAL  OAK,  1000  Wesl  14  Mile  Road,  Royal  Oak,  Michigan 

THE  ABACUS,  Ri- 1,  Bos  193,  Berrien  Spring!,  Michigan 

COMPUTER  DEPOT,  tNCORPORATH>,  3515  W.  Tfth  Streei,  Minneapolis,  Minnesota 
MICROTEC.  23  Hamburg  Street,  Springfield.  Maswchuiens 

COMPUTER  MART,  INCOflPORATHJ.  1W7  Lexington  Street,  Waltham,  Maisaehuselb 
COMPUTER  LAND,  16065  Frederick  R&ad,  Rockville,  Maryland 
COMPUTER  SYSTEMS  STORE,  19M  Chain  bridge  Road.  McLean,  Virginia 
THE  COMPUTER  STORE.  3121  Corporate  Square  Blvd,.  Suite  ITS.  Jacksonville,  Florida 
COMPUTER  MART  OF  N|W  YORK,  INC.  110  Madison  Avenue,  New  York.  New  York 
MICROTEC  INCORPORATED,  112  Elm  Street,  Newport.  Maine 
PACIFIC  COMPUTER  STORE,  450901  Rupen  Streel,  Vancouver,  &.C.  Canada 
PLAZA  MARKETING  INC.,  30  Romhdd  Circuit,  Thornhill,  Ontario . Canada 
COMPUTER  MART.  LTD,,  1543  Bayview  Avenue,  Toronlo,  Ontario.  Canada 
THE  COMPUTER  CENTER,  1443  Hattfogt  Drtve,  London,  Ontario,  Canada 
T | B MICROSYSTEMS,  LTD.  8o*  *644  - 135-13  97lh  Street.  Edmonton.  Alberta,  Canada 
THE  COMPUTER  SHOP,  3515  lfth  Street.  Calgary,  Albcrla.  Canada 
MAHALO  MICROSYSTEMS,  ITD-.  355  Royal  Hawaiian  Avenue.  Honolulu.  Hawaii 
SMALL  COMPUTER.  SYSTEMS,  j14d  Waialae  Avenue,  Honolulu.  Hawaii 
COMPUTERSHOP  GMBH.  D-7«0  f reiburg,  Adclha  uierttrabe  29.  West  Germany 
AUTOMATION  STATHAM,  FTY,  LTD.,  47  Birch  Street.  Bank^iown.  N.S.W.,  Australia 
INTERAM  COMPUTER  SYSTEMS  LTD.,  59  Moreton  Street,  Punlico,  London  SW1,  England 
Lit  A COMPUTERS*  IS  Fleetwood  Gardeni,  Market  Harborough , LeLceslanhire,  England 
SYSTEMS  TECHNOLOGY  PTE  LTD,.  57-C  (Third  Floor],  320  ScrangoO n Road,  Singapore 
BYTE  SHOP  SOOOH,  Towa  Bldg.,  1-5-9,  Sofokenda  Chiyoda-ku,  Tokyo,  Ja&jn 
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PROM  RAM  BOARD 
Kit:  $155 
Assembled:  $17? 
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"12  persuasive  reasons  why 
Vector  Graphic  gives  you 
more  microcomputer  value 
for  your  money.” 


Bob  Harp,  Technical  Director 


Our  products  are  designed  by  professionals  with  many  years  of  experience 
in  industrial  electronics. 

Only  prime  components  are  used  from  vendors  you  will  recognize  as  the 
most  reputable  in  the  industry. 

Our  kits  are  designed  to  be  easily  assembled  with  a minimum  of  user 
installed  jumpers  — you  don't  have  to  spend  hours  figuring  how  to 
configure  boards  for  your  application. 

Our  cabinets  quality  is  superior  — designed  with  careful  attention  to 
airflow  (a  fan  is  standard)  and  mechanical  rigidity. 

We  offer  a complete  line  of  products  designed  to  operate  together  — no 
need  to  be  concerned  about  compatibility. 

You  have  a choice  of  CPU  boards  with  either  8080  or  Z-80  MPU. 

We  offer  all  of  our  products  assembled  and  tested  — for  surprisingly  little 
more  than  kit  prices. 

Our  management  is  genuinely  interested  in  you  as  a satisfied  customer. 

You  can  purchase  our  products  with  confidence , * — they  will  not  become 
obsolete  with  the  next  generation  of  microprocessors. 

We  offer  complete  technical  support  with  engineers  and  technicians 
available  to  answer  your  questions. 

Our  speedy  shipment  of  orders  is  the  envy  of  our  competitors. 

A network  of  over  150  dealers  throughout  the  U.S.,  Canada  and  Europe 
has  been  carefully  selected  to  service  your  needs. 


No  other  company  in  the  industry  has  grown  as  rapidly  as  Vector  Graphic. 

If  you  want  to  know  why  Vector  Graphic  has  outstanding  acceptance,  purchase 
one  of  our  products. 

Write  or  call  for  your  nearest  dealer. 

ZO =*  03APHC  inc. 


Vector  Graphic.  Inc..  790  Hampshire  Rrl..  A + B 
Westlake  VillaEe.  CA  91361.  Tel:  {805)  497-6853 
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A dozen  ways  you  can 
keep  current  in 
microcomputing: 


the  next  12  issues 
of  Interface  Age! 

INTERFACE  AGE  is  your  kind  of  publication  ...  written  especially  for 
those  involved  in  microcomputing  who  want  to  keep  updated  on  the 
latest  advances  in  this  dynamic  new  technology 
It's  your  monthly  update  on  new  products,  hardware,  software, 
tutorials  and  articles  that  speak  your  language  and  help  you  in  your 
job.  If  you're  into  computing,  INTERFACE  AGE  is  the  one  magazine  you 
shouldn't  miss! 


CHECK  THESE  TYPICAL  ARTICLES. .. 


L 


• A POTPOURRI  OF  1C  CHIPS  FOR  MICROCOMPUTING 


• ROBOTICS  AND  BIONICS -TOMORROW'S  TECHNOLOGY  TODAY 

• HELP  YOUR  COMPUTER  UNDERSTAND  YOUR  VOICE 

• COMPUTER  CONSTRUCTION  HINTS 

• A LOGIC  CIRCUIT  ANALYSIS  PROGRAM 


,*r  1 

SiSss 

coitn 


12  Monthly  Issues: 
$14  U.S.;  $16  Canada; 
$24  all  other  countries.  Must  be  in 
U.S.  funds  drawn  on  a U.S.  bank. 

Make  check  payable  to: 

INTERFACE  AGE 

16704  M a rquardt  Avenue, 
Cerritos,  CA  90701 


Here’s  how 
to  get  them -fast! 
Order  your  subscription 
to  INTERFACE  AGE  now 
— use  this  convenient  coupon. 


Make  check  payable  \ot 

INTERFACE  AGE.  16704  Ma  rquardt  Avenue,  Cert ilos,  CA  90701 


ADDRESS 


C ■ Y 


STATE  COUNTRY  ZIP 

□ CHECK  □ MONEY  ORDER  □ M AST  ERCH  AR  GE 


□ VISA 


ACCOUNT  NUMBER 


SIGNATURE 


DATE 


Mar  1 New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp.  at  7:00  P.M. 
Located  on  Route  62  in  Bedford, 
MA.  Contact  Dave  Day  at  {603) 
434-4239  for  details. 

Mar  1 Kitchener  Waterloo  Micro- 
computer Club  wil!  meet  at  the 
University  of  Waterloo,  Room 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7:30  P.M. 

Mar  1 Northwest  Computer  Society 
will  meet  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at  7:30 
P.M.  For  more  details  write  NCCN, 
Box  242,  Renton,  WA  98055. 

Marl  The  Valley  ComputerClub  will 
meet  at  7 P.M.  at  the  Harvard 
School  located  at  3700  Coldwater 
Canyon,  Studio  City,  CA. 

Mar  1 Lincoln  Computer  Club  will 
hold  its  meeting  at  the  South 
Branch  Library  located  on  27th 
and  South  Sts,  at  7 P.M.  For  more 
details  write  Hubert  Paulson,  Jr., 
422  Dale  Dr.,  Lincoln,  NE  68510. 

Marl  Amateur  Computer  Society  of 
Columbus  will  meet  the  first  Wed- 
nesday of  each  month  at  the  Cen- 
ter of  Science  and  Industry  at  7:30 
P.M.  For  further  information  write 
do  Fred  Hatfield  K8VDU,  Com- 
puter Data  Systems,  1372  Grand- 
view Ave.,  Columbus,  OH  43212, 
or  call  (614)  488-3347, 

Mar  2 Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  BIvcL,  Hayward, 
CA  at  7:30  P+Mr  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501, 

Mar  3 Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8 P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details. 

Mar  4 Louisville  Area  Computer  Club 
(LACE)  will  meet  at  the  University 
of  Louisville,  Speed  School  Audi- 
torium at  1 P.M.  For  details,  write 
the  club  at  115  Edgemont  Dr,, 
New  Alban,  IN  47150. 

Mar  4 The  Computer  Hobbyist  Group, 
will  meet  at  1 P.M.  in  Green  Center, 
Room  2.530,  campus  of  University 
of  Texas,  Dallas.  For  further  Infor- 
mation write  the  club  at  P.O.  Box 
11344,  Grand  Prairie,  TX  75051. 

Mar  4 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 


tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 

Mar  4 Oklahoma  Computer  Club 
will  be  meeting  at  the  Belle  Aisle 
Library  at  10  A.M.  Call  Al  Camp- 
bell at  (405)  842-4933  for  details. 

Mar  4 Southern  Nevada  Personal 
Computing  Society  wjli  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  For 
further  information  write  SNPCS, 
1405  Lucille  St.,  Las  Vegas,  NV 
89101  or  call  (702)  642-0212. 

Mar  4 Milwaukee  Area  Computer 
Club  will  meet  at  1 P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Call  (414) 
246-6634  for  further  details. 

Mar  6 Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
Minneapolis,  MN.  For  further  in- 
formation contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

Mar?  Tidewater  Computer  Club  will 
hold  its  meeting  at  the  Elec- 
tronics Computer  Programming 
Institute,  Janaf  Office  Bldg., 
Janaf  Shopping  Centerln  Norfolk. 
The  club  also  meets  on  the  third 
Tuesday  of  the  month.  For  further 
information  contact:  C.  Dawson 
Yeomans,  Interface  Chairman, 
677  Lord  Dunmore  Dr.,  Virginia 
Beach,  VA  23462. 

Mar  9 Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M. 
at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U.S.  Hwy.  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 

Mar  9 Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 
write  or  call  Larry  or  Holly  Barney, 
1928  S+  2600  E.,  Salt  Lake  City.  UT 
84108.  (801)  485-3476, 

Mar  9 The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M.  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 

Mar  10  Northern  New  Jersey  Ama- 
teur Computer  Club  (NN  J ACC)  wi  II 
hold  its  meeting  at  the  Fafrleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8,  at  7 P.M.  For  details 


...with  our  Model  150 
S-100  bus 
Logic  Analyzer. 

□ plugs  into  any  S-100  slot 

□ MONITORS  ADDRESS,  DATA,  STATUS, 
INTERRUPTS  AND  CONTROL  SIGNALS 

O CAN  ANALYZE  EXTERNAL  EQUIPMENT 
O OPERATES  WITH  ANY  OSCILLOSCOPE 

How  does  this  grab  you? 

The  Model  150  plugs  inlo  one  slot  ol  an  S-100, 
computer  and  '‘grabs"  fifty-six  major  signals. 
Fifty -six.  That's  more  troubleshooting  and  train- 
ing visibility  than  any  other  logic  analyzer  can  of- 
fer you.  Need  lo  look  al  signals  external  to  the 
bus?  No  problem.  The  Model  150  even  incor- 
porates a fully- Independent  6-channel  analyzer 
identical  to  the  popular  Model  1QQA.  (See  Popular 
Electronics.  Feb.  1977  ) 

A remote-control  plug-in  pod  provides  fingertip 
control  over  all  triggering,  data  coJ lection  and  dis- 
play function*.  So  plug  I he  Model  T5Q  Inlo  your 
computer  — you  may  never  unplug  it  again, 

Complete  kit  and  manual  £369.00* 

Assembled  unit  and  manual  .......  $449.00* 

Dale  probes  lor  external  analyzer  . $10.95  ppd 
Separate  100-page  owner's  manual  . $7.95  ppd 

■Add  $5.00  lor  AIR  shipping  m U S . 515.00  foreign. 
Catit  resfdenfs  please  add  appropriate  sales  tex 

PARATRONICS,  ING. 

BMCwAPtrjT  ivCNUE  ■ ri*.H  JOSE  * 1 T I 

TEL  MtfflJ  2G3-73&Z 


It  poss/b/e,  please  use  business  address  id  place 
pt  home  address  on  reader  service  card. 


CIRCLE  INQUIRY  NO.  40 


FEBRUARY  1978 


INTERFACE  AGE  27 


Hcathkit  "Program-Ready"  Computer 
Systems  Await  YOUR  COMMANDS! 


The 


Bit 


8080 


‘375”  Memory  must  be 


f Kit  ordered  separately 


*1295?; 


The  16-Bit  LSI-11 

H11 


The  Heathkit  HS  is  designed  to  provide  you  with  a versatile, 
efficient  computer  that's  easy  and  fun  to  build  and  use.  It  fea- 
tures an  intelligent  front  panel  with  keyboard  entry  and  9-digit 
display,  a heavy-duty  power  supply  with  enough  extra  capac- 
ity for  memory  and  I/O  expansion,  and  an  exclusive  50-line 
fully  buffered  bus  capable  of  addressing  65K  bytes.  The  CPU 
board  Is  fully  wired  and  tested  and  features  the  8080A  chip, 
clock,  systems  controller  and  full  bus  buffering.  Seven  vec- 
tored interrupts  are  available  on  the  bus  for  quick  response  to 
your  I/O  requests.  The  mother  board  has  positions  for  up  to 
10  plug-in  circuit  boards  for  memory  and  interface  cards  and 
complete  '"program  ready"  software  (BASIC,  assembler  edi- 
tor and  debug)  is  included  at  no  extra  cost.  Together  with  its 
"system  designed"  peripherals:  memory  expansion  boards, 
serial  and  parallel  interfaces,  the  H9  CRT  terminal  with  ASCII 
67-key  keyboard  and  the  ECP-3801  cassette  recorder/ player 
mass  storage  device,  the  H8  will  provide  you  with  years  of 
computing  usefulness  and  enjoyment. 


Based  on  the  world-famous  DEC  LSI-11,  the  H11  and  its  peri- 
pherals give  you  all  the  power  and  speed  you  need  for  total 
computing  versatility.  It’s  one  of  the  few  FULL  16-bit  compu- 
ters available  to  the  hobbyist  today,  and  equivalent  commer- 
cial versions  would  cost  literally  thousands  of  dollars  more. 
The  H1 1 features  a fully  wired  and  tested  DEC  KD11F  board 
that  contains  the  16-bit  LSI-11  CPU,  a 4096x16  read/write 
MOS  semiconductor  memory,  DMA  operation,  and  includes 
the  powerful  PDP-11/40  instruction  set  Heath/ DEC  PDP-11 
software  includes  editor,  relocatable  assembler,  link  editor, 
absolute  loader,  debug,  I/O  executive  and  DUMP  programs, 
plus  BASIC  and  FOCAL.  The  backplane/card  guides  are  fully 
compatible  with  all  standard  LSI-11  accessories.  The  H1 1 and 
its  system  peripherals:  memory  expansion  modules,  serial 
and  parallel  interfaces,  an  extended  arithmetic  chip,  plus  the 
H10  paper  tape  reader/ punch  and  the  H9  CRT  terminal  give 
you  all  the  power  and  versatility  you  need  for  personal  com- 
puting at  Its  very  best! 


Basic  Self-lnst ruction  Course 

Learn  BASIC  program- 
ming easy  and  fast  with 
our  EC-1100  self-instruc- 
tional course.  Features  programmed 
instruction  text,  experiments  and 
demonstrations  to  give  you  a thorough 
knowledge  of  BASIC  and  program- 
ming techniques. 


World-Famous  DECwriter  II 

jjijlip  Deluxe  keyboard  printing 
*1^x5  terminal  at  Heath's  sensa- 
tional low  mail  order  price! 
Also  available:  LAXX-KG  EIA  (RS-232C) 
interface  with  cable  and  connector,  $65; 
LAXX-IM  Acoustic  Coupler  which  mounts 
in  LAS 6 with  hardware  provided,  $250.00 


FREE! 

HEATHKIT  CATALOG 
The  new  Winter  '78  Edition 


You  can  get  a FREE  retail  catalog  by  re- 
deeming this  coupon  in  person  at  any  of 
the  50  Heathkit  Electronic  Centers  (Units 
of  Schlumberger  Products  Corporation)  in 
major  markets  ceast-to-coast,  where 
Heathkit  products  are  sold,  displayed,  and 
serviced.  (Retail  prices  on  some  products 
may  be  siighlly  higher.)  (Check  the  white 
pages  of  your  telephone  book.) 


◄ 


Nearly  400  fascinating  electronic  kits  fully 
illustrated  and  described,  plus  a variety  of 
Heath-recommended  assembled  products. 

Send  for  your  FREE  copy  today! 

Prices  are  mail  order  net  FOB,  Benton  Harbor,  Michigan. 
Prices  and  specifications  subject  to  change  without  notice. 


Schlumberger 


Heath  Company,  Dept.  343*380 
Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Heathkit  Catalog. 

I am  not  on  your  mailing  list. 

Name 


Use  coupon  for 
mail-order 
catalog  or  bring 
to  store  for 
retail  catalog. 


Address. 


CP-138 


State. 

Zip- 
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write  NNJACC,  593  New  York 
Ave.,  Lyndhurst,  NJ  07071. 

Mar  11  The  Permian  Basin  Compu- 
ter  Group  — Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 
details  call  (915)  332-9151. 

Mar  12  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium.  Member- 
ship Chairman,  Tracey  Le rocker, 
(714)  998-9722  evenings. 

Mar  15  Homebrew  Computer  Club 
meeting  will  begin  at  7 P.M.  in 
Menlo  Park,  CA  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Call  (415)  967-6754  for 
more  details. 

Mar  17  Long  Island  Computer  Asso- 
ciation will  meet  at  7 PM  at  the 
New  York  Institute  of  Technology, 
Old  Westbury  Campus,  Route 
25A  between  Route  107  and  Glen 
Cove  Rd.,  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
East,  Plainview,  NY  11803. 

Mar  17  Amateur  Computer  Group  of 


New  Jersey  (ACGNJ)  will  meet  at 
UCTI,  1776  Raritan  Rd.,  Scotch 
Plains,  NJ  07076  at  7 P.M.  For  fur- 
ther information  write  to  the  club 
at  the  above  address. 

Mar  18  Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  For 
further  information  write  SNPCS, 
1405  Lucille  St..  Las  Vegas,  NV 
89101  or  call  (702)  642-0212. 

Mar  18  San  Diego  Computer  Society 
will  meet  at  the  Grossmont  Com- 
munity College  Student  Center, 
8800  Grossmont  College  Dr.,  El 
Cajon,  CA.  Doors  open  at  12:30. 
For  details  call  (714)  565-1738. 

Mar  18  The  7C’s  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

Mar  18  Central  Florida  Computer 
Club  will  meet  at  the  Orlando 
Utility  Bldg.,  on  S.  Orange  Ave., 
Orlando,  FL  at  2:00  P.M. 


Mar  18  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  of  20th  & Olney  Ave. 
For  more  details  write  PACS,  P.O. 
Box  1954,  Philadelphia,  PA  19105. 

Mar  19  Chicago  Area  Computer  Hob- 
byist Exchange  (CACHE)  will  meet 
at  12:00  P.M.  in  the  Nigas  Bldg. 
Cafeteria  located  on  Schermer  Rd. 
in  Glenview,  IL.  Call  CACHE  Hot- 
line (312)  849-1 132  for  details. 

Mar  21  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after  5:00  P.M. 

Mar  21  Rhode  Island  Computer  Hob- 
byists (RICH)  meets  the  at  the 
Knight  Campus  of  Rhode  Island 
Junior  College  in  the  Faculty 
Cafeteria  at  7:30  P.M.  For  further 
information  contact  Emilio  lannu- 
cillo,  RICH,  P.O.  Box  559,  Bristol, 
R1  02809,  or  call  (401)  253-5450. 

Mar  22  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 


THE  ALPHA-1  SYSTEM 
*>  RATED  A BEST  BUY 
IN  MASS  STORAGE 
SYSTEMS 


U*  APPLICATIONS 

* BUSINESS  applications  include  mailing  lists,  payroll, 
billing,  and  inventory, 

* CASSETTE  BACKUP  for  disk-based  Systems  not 
only  provides  large  amounts  of  storage  at  low  cost, 
but  also  provides  for  convenient  storage  of  histori- 
cal records. 

* DEVELOPMENT  SYSTEM  features  include  a power- 
ful operating  System  with  an  Editor,  Assembler,  and 
Debugger,  plus  a variety  of  System  utilities  which 
speed  development. 

* OEM  applications  include  P.O.S.  data  capture,  word 
processing  systems,  audio-visual  presentation  sys- 
tems, telephone  call  transfer  systems. 


iS  HARDWARE 

• Stores  greater  than  500K  bytes  per  side  of  a C-60 
tape. 

• Access  a file  in  1 7 seconds  average  on  a C-60  tape. 

• Load  8K  of  data  in  less  than  1 1 seconds  (6250  baud). 

• 100%  interchangeability  of  cassettes  with  no  adjust- 
ments required  or  allowed. 

• Compatible  with  all  popular  S-100  Bus  Microcom- 
puters. 

• Audio  track  under  computer  control. 

• Eliminates  the  need  for  ROMIPROM  monitors. 

\S  SOFTWARE 

• MCOS,  a powerful  stand-alone  cassette  operating 
system,  is  operationally  much  simpler  than  a D.O.S., 
handles  variable  length  named  files,  will  update  a 
file  in  place,  packs  or  copies  tapes  with  a single 
command. 

• EXTENDED  BASIC  with  MCOS  permits  array  hand- 
ling and  concatenation  of  files,  plus  all  capabilities 
of  MCOS. 

IS  PRICES  START  AT  $240 
FREE  BUYERS  GUIDE 

If  you  are  shopping  for  a tape  or  disk  system  for  your 
S-100  Bus  Computer  System,  you  do  not  have  all  the 
facts  until  you  have  the  MECA  "BUYERS  GUIDE  TO 
MASS  STORAGE.”  This  10  page  guide  book  provides  a 
framework  for  evaluating  cassette,  cartridge,  and  disk- 
based  systems.  Write  for  your  copy  today. 

For  complete  information  including  the  Dealer  nearest 
you,  write  or  phone: 

mcea 

7026  O.W.S.  Road,  Yucca  Valley,  CA  92284 
(714)  365-7686 
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tsWhat  with  ail  the  new  computers 
and  calculators}  I cracked  under 
the  pressure  of  the  arithmetic 
exam  and  just  let  down!,f 


'7  couldn't  ask  for  a better 
location ,M 


located  on  the  corner  of  Dart- 
mouth St.  in  Boston's  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St., 
Boston,  MA  02108.  (617)  227-1399. 

Mar  22  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy,  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (415)  687-8373. 

Mar  24  TRACE  will  hold  Its  meeting 
at  the  Ontario  Science  Center,  8 
P.M.,  770  Don  Mills  Road,  Don 
Mills,  Ontario.  Club  address  is 
Box  545,  Streetsville,  Ontario, 
Canada  L5M  2C1. 

Mar  24  Alamo  Computer  Enthusiast 
meets  at  7:30  P,M.  in  Room  104  at 
Chapman  Graduate  Center  at  T rim 
ity  University,  San  Antonio,  IX. 
For  details  call  (512)  532-2340,  or 
write  to  the  club  at  7517  Jonquill, 
San  Antonio,  TX  78233. 

Mar  26  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN, 
For  details  write  the  club  at  P.0, 
Box  5096,  Ft.  Wayne,  IN  46805. 

Mar  26  Birmingham  Microprocessor 
Group  wilt  meet  at  Southcentral 
Bell  Company  headquarters  bldg, 
at  2 P.M.  For  further  details  write 
or  call  Jim  Anderson,  2931  Bal- 
moral Rd.,  Birmingham,  AL  35223; 
(205)  897-9630. 

Mar  28  Computer  Amateurs  of  South 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So.  Grove  Ave.,  National  Park,  N J 
at  7:30  P,M.  For  details  call  (609) 
541-1010,  or  (609)  541-8296. 

Mar  29  Ventura  County  Computer 
Society  will  meet  at  Camarillo 
Public  Library,  3100  Ponderosa 
Dr.,  Port  Hueneme,  CA  93041  at 
7:30  P.M.  For  more  information 
write:  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041. 

Mar  30  Space  Coast  Microcomputer 
Club  will  hold  its  meeting  at  7:30 
P.M.  at  the  Merritt  Island  Library, 
Merritt  Is.,  FL.  Contact  Ray  Lock- 
wood  at  (305)  452-2159  for  details. 

Mar  30  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  For  more  information  write  to 
this  address  or  call  (612)  824-6406, 

Mar  31  Washington  Amateur  Com- 
puter Society  has  scheduled  Its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Hall.  Located  at  Michigan  and 
Harewood  Aves.  in  Washington, 
D.C.  Contact  Bill  Stewart  at  (202) 
722-0210  for  club  details  between 


the  hours  of  10  A.M.  and  12  P.M. 

Mar  31  University  of  Minnesota 
Microcomputer  Users  Group 
(UMMUG)  will  hold  its  meeting  at 
the  University  of  Minnesota,  Elec- 
trical Eng.  Rm.  115  at  7 P.M.  For 
further  information  write  UMMUG, 
Dept,  of  Elec.  Eng.,  123  Church 
St.  S.E.,  Minneapolis,  MN  55455. 


CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hard- 
ware, software  and  general  applications  of 
microcomputers  in  industrial,  business, 
science,  medicine  and  personal  fields. 

Articles  authored  by  individuals  during 
leisure  Lime  are  remunerated  at  a rale  from 
$15. GG  lo  $50,00  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  bul  no  honor- 
arium is  offered.  Articles  accepted  will  be 
acknowledged  with  a binder  check  within 
thirty  days  of  receipt, 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one  inch  margins,  and  not 
less  than  3Vz  pages  in  length  (one  published 
page).  Pages  should  be  numbered  to  insure 
correct  text.  Photographs  should  be  num- 
bered and  labeled  on  the  backside  with  a de- 
scription, Tables,  listings,  etc , shall  be  on 
separate  sheets.  Photos  should  be  taken 
with  unitorm  lighting  and  background,  in  the 
form  of  glossy  black  and  white  prints.  Com 
puter  listings  shall  be  printed  using  a new 
ribbon  to  assure  darkest  print  copy.  Authors 
shall  supply  a statement  of  their  background, 
expertise  and  level  of  accomplishment. 

The  publisher  assumes  no  responsibility 
lor  an  work,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or  re 
turned  unless  accompanied  by  an  addressed, 
stamped,  return  envelope. 

For  article  submittal  or  further  informa- 
tion, contact  respective  editor,  INTERFACE 
AGE  Magazine,  16704  Marquardl  Avenue, 
Cerritos,  CA  90701  or  call  (213)  926-9544. 


" Twenty-eight  thousand , two- 
hundred  thirty-one  point  seven- 
teen seconds  before  five  PM.” 
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HORIZON 


THE  COMPLETE  COMPUTER 


Look  To  The  North  Star  HORIZON  Computer. 


HORIZON™—  a complete,  high-performance  microprocessor 
system  with  integrated  floppy  disk  memory  HORIZON  is 
attractive,  professionally  engineered,  and  ideal  for  business, 
educational  and  personal  applications. 

To  begin  programming  in  extended  13 AS  1C,  merely  add  a CRT 
or  hard-copy  terminal.  HORIZON-1  includes  a Z80A  processor, 
16K  RAM,  minifloppy™  disk  and  12-slot  S-100  motherboard 
with  serial  terminal  interface  — all  standard  equipment. 

WHAT  ABOUT  PERFORMANCE? 

The  Z80A  processor  operates  at  4M  HZ  — double  the  power  of 
the  8080.  And  our  16K  RAM  board  lets  the  Z80A  execute  at 
full  speed.  HORIZON  can  load  or  save  a 1GK  byte  disk  program 
in  less  than  2 seconds.  Each  diskette  can  store  90 K bytes. 

AND  SOFTWARE,  TOO 

HORIZON  includes  the  North  Star  Disk  Operating  System  and 
full  extended  BASIC  on  diskette  ready  at  power-on L Our  BASIC, 
now  in  widespread  use,  has  everything  desired  in  a BASIC,  in- 
cluding sequential  and  random  disk  files,  formatted  output,  a 
powerful  line  editor,  strings,  machine  language  CALL  and  more. 


EXPAND  YOUR  HORIZON 

Also  available— Hardware  floating  point  board  (FPB);  addi- 
tional 16K  memory  boards  with  parity  option.  Add  a second 
disk  drive  and  you  have  HORIZON-2,  Economical  serial  and 
parallel  I/O  ports  may  be  installed  on  the  motherboard.  Many 
widely  available  S-100  bus  peripheral  boards  can  be  added  to 
HORIZON, 

QUALITY  AT  THE  RIGHT  PRICE 

HORIZON  processor  board,  RAM,  FPB  and  MICRO  DISK  SYS- 
TEM can  be  bought  separately  for  either  Z8G  or  8080  S-100  bus 
systems, 

HORIZON-1  $1599  kit;  SI 899 assembled 
HORIZON-2  $1999  kit;  $2349  assembled. 

16K  RAM— $399  kit;  $459  assembled;  Parity  option  $39  kit;  S59 
assembled.  FPB  $259  kit;  $359  assembled,  Z80  board  $199  kit; 
$259  assembled.  Prices  subject  to  change.  HORIZON  offered 
in  choice  of  wood  or  blue  metal  cover  at  no  extra  charge. 

Write  for  free  color  catalogue  or  visit  your  local  computer  store. 


North  Star  ★ Computers 

2547  Ninth  Street  ■ Berkeley,  California  94710  * (415)  549-0858 
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Let’s  Get  Personal 
in  Anaheim 


June  6-8, 1978 


A rewarding  personal  experience  is  in  store  for  you 
June  6-8  at  the  NCC  78  Personal  Computing  Festival.,, 
the  most  comprehensive  personal  computingevent  ever 
held.  The  Festival,  a separate  feature  of  the  National 
Computer  Conference,  will  include  approximately  30 
program  sessions,  commercial  exhibits  of  consumer 
computing  products  and  services,  plus  a contest  and 
exhibit  of  microprocessor  systems  and  applications.  All 
Festival  activities  will  take  place  in  the  Disneyland  Hotel 
Complex,  just  a few  minutes  from  the  Anaheim  Con- 
vention Center,  site  of  this  year’s  NCC. 

Plan  now  to  attend  the  big,  new  NCC  78  Personal 
Computing  Festival.  The  program  will  include  special 
paper,  panel,  and  tutorial  sessions  on  such  topics  as 
speech  synthesis  and  recognition,  computerized  music 
systems,  hardware  and  software  design,  computer 
graphics,  and  small  business  systems.  All  papers  will  be 
published  in  a softbound  volume,  Festival  Digest  78, 
which  will  be  available  during  NCC. 

Festival  exhibits  will  provide  an  extensive  display  of 
commercial  offerings  by  organizations  serving  the  per- 
sonal computing  field.  More  than  100  companies,  occu- 
pying over  175  booths,  will  display  systems,  compo- 
nents, terminals,  software,  kits, disc  and  tape  cassettes, 
relevant  publications,  and  related  hobby  items. 

Rounding  out  the  Festival  will  be  a contest  featuring 
microprocessor  systems,  devices,  and  applications 
ranging  from  home-brew  DOS  and  graphics  terminals 
to  educational  applications  and  computer  games.  Prizes 
will  be  awarded  for  the 
best  exhibits. 


Don’t  miss  the  year’s  most  exciting  personal  comput- 
ing event.  For  more  information,  return  the  coupon  or 
call  AFIPS  at  201/391-9810. 

1 □ Please  keep  me  up-to-date  on  Festival  plans  and 

activities. 

□ My  company  is  interested  in  exhibiting  at  the  Festival. 

□ Please  send  me  information  on  the  special  NCC 


Travel  Service. 

Name 

ComDanu 

Division 

Street 

Citv 

State 

Zip 

NCC  78 

Personal  Computing 
Festival 


c/o  AFIPS.  210  Summit  Avenue 
Montvale.  N.J.  07645 
telephone:  201/391-9810 
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MMttt 


CORPORATION 

has  ordered 


$1,000,000.00 

worth  of 

PerSci  Disk  Systems 

for  you. 

INFO  2000  IS  THE  LARGEST  PURCHASER  OF  PerSci’s  COMPLETE  PRODUCT  LINE. 


INFO  2000  DISK  SYSTEMS  ARE  AVAILABLE  FOR  ALL: 

• S-100 

• Digital  Group 

• Heathkit  H8 

microcomputer  systems.  We  also  offer  the  complete  INFO  2000  Business  System  and 
custom-configured  microcomputer  systems. 


Write  or  call  for  additional  information: 


Visit  our  new  showroom 
open  Monday  through  Friday  8:30  - 5:00 
in  the  Carson  Business  Park 
(behind  Carson  Mall) 


CORPORATION 

20630  South  Leapwood  Avenue 
Carsoa  California  90746 

(213)532-1702 


WE  OFFER: 


Model  277  Dual  Diskette  Drives 
Model  1070  Intelligent  controllers 
Slimline  Cases 

INFO  2000  Complete  Disk  Systems 
An  extensive  library  of  software 
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im 

By  James 

A computer  for  less  than  $1000!  Can  this  be  more 
than  a toy?  Can  a low  cost  microcomputer  be  a too!  use- 
ful in  practical  applications,  such  as  accounting  and 
other  types  of  record  keeping,  for  a professional  user 
who  isn't  a computer  hobbyist? 

Small  businessmen  may  be  excited  by  statements  that 
today's  microcomputers  can  have  much  of  the  power  of 
the  giant  computers  of  twenty  years  ago— the  computers 
that  started  the  information  revolution  in  large  businesses, 
tn  more  rational  moments  they  may  wonder  how  really 
useful  a microcomputer  could  be  in  their  businesses, 
and  what  kinds  of  computer  systems  are  needed  to 
handle  the  jobs  these  businessmen  need  done. 

Similar  questions  are  raised  by  people  with  other  widely 
varying  professional  data  processing  applications,  such 
as  the  operation  of  professional  record  keeping  services 
and  specialized  applications  in  large  businesses. 

This  month's  column  reviews  some  characteristics 
important  in  microcomputer  (Le.  small,  low  cost  com- 
puter) data  processing  system  packages  for  small  volume 
professional  applications.  A system  package,  in  this 
context,  is  a group  of  equipment,  services,  and  other 
products  which  are  combined  to  form  a product  which 
will  be  a functional  tool,  able  to  perform  useful  work. 

Despite  the  variety  of  end  objectives  of  their  applica- 
tions, professional  data  processing  systems  generally 
have  one  major  characteristic  in  common:  their  purpose 
is  to  do  a job  for  a person  who  doesn’t  want  to  know 
about,  or  to  be  involved  with  a computer  any  more  than 
to  key  in  the  data.  The  professionals  who  are  computer 
users  are  looking  for  results  they  can  trust,  at  minimum 
cost  in  terms  of  time  and  effort. 

The  results  desired  by  this  class  of  user  often  are  the 
saving  of  part  of  the  time  and  energy  otherwise  spent  for 
various  types  of  record  keeping,  calculating,  or  word 
processing.  The  time  and  energy  thus  available  will 
general fy  be  used  for  the  professional  work  (selling 
clothes,  filling  teeth,  making  widgets,  or  whatever}  they 
can  best  do  and/or  most  enjoy.  Few  professional  users 
want  to,  or  can  afford  to,  trade  the  bookkeeping  part  of 
their  jobs  for  computer  kit  building,  programming,  and 
maintenance.  Other  professionals  may  desire,  as  their 
results  from  a computer,  more  (or  more  accurate  or 
faster)  information  than  they  would  otherwise  have  the 
time  to  obtain  or  create. 

To  obtain  these  time  saving  and  income-producing  re- 
suits,  professional  system  users  are  generally  willing 
and  able  to  pay  a signif  icant  price  in  money.  Rather  than 
choosing  the  false  economy  of  low  cost  tools,  objective 
professionals  usually  try  to  maximize  the  dollar  benefits 
to  the  business  or  organization,  and  buy  the  tools  that 
best  do  this.  A well-designed  and  implemented  compu- 
ter system  will  give  such  users  enough  time  and  infor- 
mation that  they  can  pay  generously  for  this  equipment 
and  still  have  considerable  net  benefits  forthe  business. 

For  the  competent  producer  of  professional  computer 
system  packages  the  result  is  a market  with  considerably 
more  profit  potential  than  the  hobby  computer  market. 

The  characteristics  of  professional  data  processing 
systems  can  be  better  understood  by  comparing  them 
to  more  commonly  available  types  of  microcomputers. 


S.  White 

The  microcomputer  systems  which  have  historically 
(microcomputer  history  began  two  or  three  years  ago) 
been  available  have  been  most  suitable  for  design  engi- 
neers and  hobbyists.  Engineering  product  development 
and  training  microcomputer  systems  are  clearly  differ- 
ent from  professional  data  processing  systems  in  both 
design  and  intended  use. 

Many  hobbyists  spend  as  much  time  as  possible  build- 
ing or  programming  their  computers.  This  apparently 
typical  hobbyist  objective  of  maximizing  the  time  before 
a system  is  operational  is  the  exact  opposite  of  profes- 
sional users1  objectives.  The  hobbyist’s  objective  is 
often  enforced  by  not  knowing  for  what  to  use  com- 
puters once  they  are  operational.  Many  hobbyists  also 
try  to  minimize  dollar  expenses  — at  any  cost. 

With  such  widely  divergent  objectives,  it  is  a wonder 
that  there  is  any  similarity  at  all  between  traditional 
microcomputer  systems  and  professional  data  process- 
ing systems.  Only  the  tremendous  versatility  of  the 
computer  allows  this  one  type  of  device,  basically  the 
same  everywhere,  to  serve  these  widely  divergent  objec- 
tives, However,  the  powerful  flexibility  of  computers 
tends  to  obscure  the  essentia!  differences  between 
systems  which  are  good  for  professional  data  process- 
ing applications,  and  systems  which  are  better  suited 
for  other  types  of  applications. 

READILY  FUNCTIONAL  HARDWARE 

The  key  characteristic  of  a data  processing  system 
for  the  typical  small  business  application  is  that  it  re- 
quires minimal  user  effort.  This  practically  requires  plug- 
in-and-use  hardware.  Kit  assembly  and  the  matching  of 
components  from  various  sources  are  clearly  not  the 
best  use  of  time  for  the  professional  bookkeeper  or  den- 
tist. Hardware  should  be  functional  almost  immediately. 

Another  hardware  characteristic  important  to  profes- 
sional users  is  sufficient  accessible  power.  Although 
many  hobby  computer  systems  are  not  marketed  in  a 
form  suitable  for  the  typical  business  user,  the  hardware 
itself  generally  has  more  than  enough  native  capability. 
The  instruction  sets,  basic  hardware  operating  speeds, 
possible  addressing  ranges,  and  other  fundamental 
characteristics  of  the  basic  components  are  sufficient 
for  the  next  several  years'  applications  of  most  users. 

Functionality  for  professional  applications  requires 
more  than  inherent  capability.  Packaging,  in  the  hardware 
design  sense,  is  the  key  consideration.  The  hardware  cap- 
abilities must  not  be  buried  under  the  electronic  analogs 
of  chrome  and  gingerbread,  inaccessible  to  the  serious 
user.  Also  these  capabilities  must  not  be  so  overburdened 
supporting  bells,  whistles,  and  miscellaneous  trinkets 
such  as  functions  for  games,  that  they  don’t  have  avail- 
able the  power  necessary  for  hard  working  applications. 

Most  streamlined,  integrated  small  computer  systems 
using  today’s  technology  provide  plenty  of  power  for 
professional  use,  although  initial  purchase  costs  gener- 
ally are  greater  than  for  do-it-yourself  systems. 

MAINTENANCE  SERVICE 

A closely-related  requirement  is  that,  after  a system 
has  started  to  work  for  the  professional  user,  it  must  re- 
main operational,  at  least  most  of  the  time.  However,  as 
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Memory 

S-100  BUS  COMPATIBLE:  m 

Such  as  ALTAIR™,  IMSAI,  SOL, 

POLY,  XITAN,  etc. 


Featuring: 

1.  Capacity:  32768  Bytes  for  model  3200 

16384  Bytes  for  model  1600 

2.  Addressing:  Each  4k  block  separately  addressable 
on  any  4k  boundary.  Allows  memory  to  be  placed  at  the 
top,  bottom,  and  anywhere  in  between. 

This  feature  overcomes  the  problem  of  working  with 
software  that  requires  memory  in  different  places. 

3.  Wait  states:  none 

4.  Speed:  under 500  ns. 

5.  FULLY  STATIC:  no  clocking,  no  refreshing. 

6.  Memory  chips:  High  quality/reliability  4kx1,  18  pin 
static  manufactured  by  Texas  Instruments  and  second 
sourced  by  others, 

7.  Fulty  socketed:  even  the  16k  board  contains  sock- 
ets  for  all  32k  of  memory. 

8.  Fully  assembled,  tested,  and  burned  in. 

9.  Lower  power  than  equivalent  capacity  of  low  power 
2102  type  memory.  And  only  one  slot! 

10.  DMA  Compatible 

11.  Fully  Buffered:  All  address  and  data  lines  buffered 
with  powerful  state  of  the  art  buffers  equipped  with 
Schmitt  triggers  on  their  inputs. 

12.  Special  Thermal  Design:  Each  4k  of  memory  has  a 
separate  regulator  thereby  distributing  the  heat 
dissipation  over  8 separate  regulators.  They  are  placed 
at  the  top  of  board  to  allow  the  most  efficient  heat 
dissipation  possible. 


Call:(215)779-3677 or 
Use  the  coupon  to  order 

Assembled,  Tested  Model  3200:  32k  $999. 

and  Burned  in:  Model  1600*:  16k  $599. 

^assembled  with  sockets  tor  32k  but  tested  and  sold 
with  only  16k. 

16k  Expansion  Kit:  Model  1601:  16k  of  memory  to  up- 
date the  Model  1600  to  a model  3200.  $499. 


Trace  Electronics  new,  flexibly  featured,  state  of  the 
art,  32k  STATIC  RAM  comes  fully  assembled,  thor- 
oughly tested,  burned  in  and  warranted  for  only  $999. 
For  further  information  and  fastest  service  call  215- 


779-3677, 

r 


I.  would  like  io  order  (he  tallowing: 

Model  32QQ  32k  Sialic  Memory.  Assembled  and 
tested  S999. 

Model  1600  16k  of  memory  on  the  above  32k  board. 

Assembled  wilh  sockets  for  32k  and 
tested  wiili  16k.  S599, 

I Model  1601  16k  expansion  kil  (or  above.  $499. 

My  address  is; 

Name  

Address  

City  Stab 

Phone  


fl 


Zip 


Enclosed  is  a check  or  money  order  lor; 

Please  charge  the  item(s)  I've  marked  above  to  my 
credit  card. 

Visa  Card  No. 

I Mastercharge  Exp,  date 


A digits  above  name 
iMastercharge  only) 
Signature 


TRACE 


Note:  Address  tor  credit  card  orders  must  be  the  same 
as  that  on  file  with  the  credit  card  company. 

Mail  this  coupon  to:  Trace  Electronics  Incorporated 
P.O.  Box  3247  Hampden  Station, 

Reading,  Pennsylvania  19604 
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The  KIM  to  S-100  bus 
Interface/Motherboard 


* Combines  the  power  of  the  6502  with  the  flexibility  of 

the  S-100  bus 

* Attaches  to  any  unmodified  KIM 

* Complete  interface  logic  and  fully  buffered  motherboard 

in  one  unit 

* On-board  regulation  of  power  for  KIM 

* Eight  slots  of  S-100  compatibility  for  additional  RAM. 

Video  and  I/O  boards,  PROM  Programmers.  Speech 
processors . . . 

* Includes  all  parts,  sockets  for  ICs,  one  100  pin  connector, 

and  full  Assembly/Operating  documentation 

♦ Kit  $125,  Assembled  $165 

♦ All  units  shipped  from  stock 


FORETHOUGHT  PRODUCTS 


P.O.  Box  386* E 
Coburg,  OR  97401 
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,n  extraordinary  2k  memory  board 
for  your  Altai r -bussed  computer 

★ On-board  1702A  PROM  programmer 

★ 256  bytes  of  RAM  plus  space  for  1792  bytes  of  read- 

only memory  (seven  1702A  EPROMs! 

& Supplied  with  one  1 7Q2A,  pre-programmed  with 
stand-alone  programming  software  — no  sense 
switches  are  used 

itt  Supplied  with  programming  power  supply 

★ PRAMMER's  own  on-board  clock  makes  it  compatible 

with  almost  any  Altair-bussed  system. 

All  read  and  write  sequences  are  generated  via  an 
on-board  micro -prog rammed  stale  machine,  thus 
eliminating  all  one-shots. 

★ Complete  1 702A  programming  in  IS  seconds 

★ Includes  complete  listings  for  PRAMSYS,  an  eleven- 

function  development  system. 

ASSEMBLED  & TESTED: $259 

Kit  (limited  availability): $219 

Immediate  (off-the-shelf)  delivery 
California  residents  please  add  sales  tax. 

COD.  Master  Charge,  BankAmerlcard  and  Visa  accepted. 

XYBEK  ♦ P.O.Box  4925  * Stanford, CA  94305 

Telephone:  (408)  296-8188 
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do  most  machines,  computers  need  occasional  repairs. 
Although  a hobbyist  can  return  a computer  to  the  store 
or  factory  for  a month  or  two,  often  without  hardship,  a 
computer  is  a fool  which  is  often  essential  to  the  work  of 
professional  users.  If  the  computer  isn’t  working,  neither 
are  the  people  working,  nor  are  they  getting  paid.  Much 
worse,  customers  may  be  going  elsewhere  {where  the 
computer  is  working)  and  some  may  never  come  back. 
Because  most  professional  computers  are  more  than 
pastimes  or  conveniences,  prompt  and  competent  main* 
tenance  is  important  to  the  business  of  the  users. 

Microcomputer  maintenance  service  differs  from  tele- 
vision or  typewriter  maintenance  service  in  one  key 
regard  — good  microcomputer  maintenance  service  is 
not  widely  available.  There  are  few  microcomputer  ser- 
vice  men  or  businesses  listed  in  the  yellow  pages  or 
other  professional  directories.  A surprisingly  large  num- 
ber of  the  stores  and  other  distributors  that  sell  com- 
puters don’t  offer  (and  can't  recommend)  a competent 
repair  service.  However,  good  microcomputer  repair  ser- 
vices are  available  in  many  areas,  for  the  users  who 
search  them  out. 

Providing  good  computer  maintenance  service  isn't 
easy,  even  for  the  maintenance  professional.  Do-it-your- 
self maintenance  requires  too  much  time  and  ability  to 
be  even  marginally  realistic  for  most  persons  who  use 
their  computer  in  other  professions.  A competent  repair 
person  requires  considerable  training  and  experience  in 
a complex,  new,  and  rapidly  changing  field  where  very 
few  courses  are  offered  and  where  any  more  than  a 
year's  experience  is  exceptional,  A competent  repair 
service  requires  a comprehensive  stock  of  the  many 
components  that  can  fail  in  a computer  system.  This 
stock  must  be  built  in  a field  where  some  manufacturers 
can  sell  all  the  computers  they  can  produce  and  thus 
must  choose,  in  the  case  of  key  parts,  between  selling 
the  parts  for  repairs,  say  for  $15  each,  or  as  part  of  anew 
$1000  system.  A competent  repair  service  also  requires 
expensive  tools  and  equipment,  although  this  need 
might  be  ignored  and  compensated  for  by  considerably 
longer  repair  work  times  {paid  for  by  the  owners,  both  in 
repair  charges  and  in  loss  of  income  while  their  com- 
puter can  not  be  used). 

A monthly  maintenance  contract  is  often  the  best 
arrangement  for  both  the  vendor  and  the  purchaser  of 
computer  repair  service  because  it  fixes  an  amount 
which  both  can  use  as  a plan  on  which  to  base  sound 
business  practices.  The  price  of  a typical  professional 
microcomputer  maintenance  service  might  be  between 
$100  and  $500  per  month,  depending  on  the  complexity 
of  the  system,  the  durability  of  the  components  used, 
and  the  quality  of  the  maintenance  work.  This  price 
generally  provides  on-site  service  covering  both  parts 
and  labor. 

Although  repair  of  traditional  microcomputer  equip- 
ment by  the  typical  professional  user  is  completely  im- 
practical, some  types  of  business  microcomputers  mini- 
mize the  need  for  professional  repair  services.  A com- 
puter system  package  of  this  type  generally  must  include: 

1)  Software,  hardware,  and/or  firmware,  with  suitable 
operating  instructions,  to  diagnose  easily  most  of 
the  frequent  machine  problems.  Diagnostic  proce- 
dures must  localize  a problem  to  a plug-in  module. 

2)  A spare  parts  stock  costing  little  enough  to  be 
maintained  by  each  user. 

3)  A back-up  repair  service  to  replenish  the  parts 
stock,  repair  replaced  modules,  and  to  repair  system 
problems  not  covered  by  diagnostic  procedures. 

With  rare  exceptions,  equipment  of  this  type  is  now 
only  available  in  the  medium  price  ranges  (perhaps 
$10,000  per  system).  Lower  cost  systems  suitable  for  do- 
it-yourself  repair  by  professional  users  are  now  being 
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CHEAPER  BY  THE  BYTE 


The  Dual  Digital  Cassette  Storage  System 
Only  $585.  Only  from  Peripheral  Vision 


For  the  first  time  ever  there's  an  inexpensive, 
reliable  system  for  mass  data  storage.  Peripheral 
Vision  introduces  the  Phi-Deck  Cassette  Storage 
System  for  the  S-100  Bus.  For  only  $585. 

That's  right.  $585.  That  gets  you  two  Phi-Decks, 
controller  card  kit  and  power  supply.  Which 
means  you  get  more  bytes  per  buck.  Take  a look. 

The  features: 

• Controller  card  supporting  mutiple  drives 

• Computer-controlled  operating  system  — 
an  8080  version  of  PhiMon 

• Large  data  capacity: 

254.000  8-bit  bytes  on  C-30  cassettes 

508.000  8-bit  bytes  on  C-60  cassettes 

• Software  error  rate  less  than  1 bit  in  10® 

What  our  system  allows  you: 

• Indexed  software  controlled  program  file 

• Indexed  random  retrieval 

• Multipass  compilers 

• Duplication  and  backup  of  important  data 

• Large  data  files  — lists,  names,  business 
accounts 

• System  residence 

What  our  software  operating  system  offers: 

• 8080-based  design 

■ Cyclic  redundancy  check  (CRC)  error 
detection 

• System  retries  after  soft  errors 

• Automatically  bypasses  hard  errors 

• Block  size  from  1 to  256  bytes 

• Phi  Deck  Monitor  Operating  System 


How  to  get  connected: 


With  Peripheral  Vision's  new  four-port  I/O  board. 
It's  another  one  of  our  bargains.  Only  $85,  To  save 
you  bucks. 


We've  only  given  you  a glimpse  of  our  exciting 
new  cassette  storage  system  and  the  four-port  I/O 
board.  For  more  details,  just  fill  in  the  coupon 
below.  For  cheap  little  bytes. 


O.K.,  I'll  byte!  Send  me  details  on  your  cheaper 
way  to  store  data  and  get  it  connected! 

Name 

Address 

City/State/Zip 


FEBRUARY  1978 


CIRCLE  INQUIRY  NO.  42 


INTERFACE  AGE  37 


• no —30  cps,  1 32 CHARACTERS 

• Upper  — Lower  Cose 

• RS232C  Compatible  20m a option 
•9x6  Dot  Matrix 

• Height  SA",  Width  18".  Depth  2 1 'A ", 

Weighf  30  lb. 

Sales  — Service  — Rentals 


New  — Used 

Terminal  Systems  Inc.  r 

HUSH.  HA»U*ND  mill  NOi PM  HOLLYWOOD.  CMltfitHM  *i*0J 

213-769-6772  415-573-7723 

For  All  your  Mini  Computer  and  Tele-Communication  Needs 
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OAE'S  new  PP-2708/16 

PROM  Programmer  is  the 

Ort/y  programmer  with  all 

these  features: 

• Converts  a PROM  memory 
socket  to  a table  top  pro- 
grammer: No  complex  inter- 
facing to  wire— just  plug  It 
Into  a 27G8  memory  socket* 

• A short  subroutine  sends 
data  over  the  address  lines 
to  program  the  PROM 

• Programs  2 PROMS  for  less 
than  the  cost  of  a personal- 
ity module*  (270Bs  and  TMS 
2716s) 

• Connect  2 or  more  in  paral- 
lel — super  for  production 
programming 

• Complete  with  DC  to  DC 
switching  invertor  and  10 


turn  cermet  trimmers  (for 
precision  pulse  width  and 
amplitude  alignment) 

• All  packaged  In  a handsome 
aluminum  case 

PP-2708/16  ..A  & T $295. 

KIT  $245. 
PP-2716  (Programs  Inters 
2716)  A & T $295. 

KIT  $245. 


Oliver  Advanced  Engineering,  Inc, 
676  West  Wilson  Avenue 
Glendale.  Calif.  912Q3 

(213)  240*0030 


developed,  and  may  be  widely  available  in  a very  few  years. 

Computers  can  be  kept  operating,  and  many  types  of 
systems  are  generally  working  well  with  the  help  of 
competent  and  well-equipped  maintenance  personnel 
and  other  maintenance  approaches.  Potential  users  can 
avoid  serious  problems  by  considering  the  extent  to 
which  the  cash  flow  of  their  business  will  be  dependent 
on  the  computer,  and  the  consequently  needed  response 
time  and  other  maintenance  service  characteristics. 

Another  alternative  to  the  previously  discussed  repair 
service  requirement  is  to  maintain  a spare  computer 
system.  When  this  technique  Is  used,  replaced  inoper- 
able equipment  parts  are  usually  returned  to  the  factory 
or  other  vendor  location  for  repair.  With  equipment  prices 
dropping  and  labor  prices  rising,  this  approach  is  some- 
times a practical  solution  today,  and  one  which  is  sure 
to  grow  in  cost-effectiveness  and  popularity. 

SOFTWARE 

A computer  is  what  its  programs  are  — this  statement 
is  more  literally  true  than  most  other  proverbs.  For  most 
business  users,  the  programs  for  specific  business  ap- 
plications are  the  important  software.  These  programs 
convert  the  general  purpose  hardware  into  a tool  which, 
with  little  further  guidance,  handles  the  unique  needs  of 
a particular  user.  Application  software,  more  than  any- 
thing else,  determines  the  characteristics  and  utility  of 
a system  and  thus  is  the  major  variable  determing  data 
processing  system  performance.  Unfortunately,  many 
traditional  microcomputers  provide  absolutely  no  appli- 
cation software  and  are  therefore  of  dubious  value  to 
the  normal  business  person,  at  least  as  marketed* 

Because  application  software  is  so  visible  to  users, 
even  they  with  little  computing  experience  can  relatively 
easily  evaluate  many  key  points  of  software  suitability 
and  alternatives*  The  user  who  understands  his  busines 
well  (see  last  month’s  column  for  some  ideas  on  this 
topic),  and  what  functions  he  wants  a computer  to  per- 
form, can  objectively  compare  how  well  a proposed 
computer  system  (particularly  the  software)  measures 
up.  A computer  should  do  what  you  expect  of  it  and  one 
can  tell  whether  or  not  it  does*  Prospective  computers 
are  much  easier  to  evaluate  than  prospective  employees 
because  a computer  will  always  (given  proper  hardware 
maintenance)  respond  identically  to  identical  condi- 
tions; there  are  no  high  nor  low  days,  no  learning  nor 
forgetting.  Although  a thorough  software  evaluation 
study  may  require  several  hours  or  longer,  a conclusion 
can  be  reached  with  confidence. 

Application  software  is  also  the  largest  variable  in 
system  package  cost.  Programming  is  an  art*  A program 
can  be  done  broad-brush  — quickly  and  cheaply.  Or,  a 
program  can  be  written  painstakingly,  with  fine  atten- 
tion to  details,  special  exceptions  for  the  unique  using 
organization,  and  other  factors  that  will  result  in  easily 
usable,  long  lasting  software.  A high  quality  software 
package  appropriate  for  professional  use  can  easily 
cost  several  thousand  dollars  more  than  the  cost  of  the 
hardware. 

Volume  Is  another  key  factor  in  software  cost*  For  ex- 
ample, sometimes  a business  application  is  so  similar 
to  another  application  that  the  same  computer  software 
can  be  used  for  both.  Because  software  reproduction 
costs  are  negligible,  the  copy  of  the  software  can  be 
essentially  free.  If  a business  can  allocate  the  cost  of  its 
software  over  several  computers,  perhaps  in  branch 
stores,  the  cost  per  computer  will  be  low. 

Similarly,  a business  can  pay  a low  price  (and  still  pro- 
vide a comfortable  profit  margin  to  the  competent  pro- 
ducer and  marketer)  by  using  a software  package  deveh 
oped  and  paid  for  by  another  business.  Purchase  prices 
also  tend  to  be  low  for  software  developed  for  a general 
type  of  business  application  and  sold  to  many  users. 
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Computer  Mainframe  System 

First  in  the  TEI  family ...  The  MCS-112  and  122  Mainframe  Systems. 

“The  Base  on  Which  to  Build* 


The  cabinet 

A heavy  duty  precision  formed  cabinet  of  fine 
craftsmanship.  Completely  machined  and 
ready  for  assembly  The  exterior  is  fin- 
ished in  TEI  blue.  Vented  for  most 
efficient  thermal  character- 
istics. Furnished  with  all 
necessary  hardware. 


coaling  system 

A 115  CFM  muffin  fan  with  a 
commercial  grade  washable  filter 
will  provide  dean  airflow  over  ait 
circuitry 


Edge  connectors 

High  quality  edge  connectors  factory  mounted  and  wave  soldered  to  eliminate  this  nuisance  for 
you.  Completely  checked  out  for  shorts  or  open  traces.  ALL  edge  connectors  furnished,  12  for 
the  MCS-112  and  22  for  the  MCS-122,  No  additional  expense  when  you  expand  your 
system. 

The  power  supply 

One  of  a kind  . . . using  a constant  voltage  transformer  (CVT)  with  a very 
high  immunity  to  input  line  noise  . . . greater  than  100  db  rejection. 
Line  regulation  better  than  ± 1%  from  an  input  of  95  to  140  Volt 
AC  at  full  load  to  85  to  140  Volt  AC  at  three  quarter  load. 
Designed  to  meet  UL-478  specifications  (EDP  SPECS). 
Individual  fusing  on  all  input  and  output  voltage 
lines.  See  specifications  below  for  power 
ratings. 


Dimensions  1 Th  W x 12  D x 7 Va  H 1 7 ■/*  W * 1 9Yi  D x 7 V*  H 

Power  +8  volt  DC  17  amps  30  amps 

Power  +16  volt  DC  2 amps  4 amps 


— The  wiring 

All  wiring  is  color  coded  and  ALL  is 
preciit  to  length  with  connecting  lugs 
factory  machine  applied. 


NOW  TEI  puts  ft  all 
together  for  you-  Mainframe 

systems  ( 12  and  22-slot)  . . . 
Floppy  and  mini -floppy  disc  drive 
systems  (single,  double  and  triple  ) 16K 
RAM  a B080A  CPU  with  addressable 
"jump  to"  and  autostart  capability  ...  16 
Channel  A/D  and  D/A  converter  ...  3 serial  + 3 
parallel  multiple  I/O  ...  and  other  supporting  boards 
. . . and  our  newest  item,  the  PROCESSOR  TERMINAL  — A 
CRT,  keyboard,  mini -floppy  disc  and  12 -slot  mainframe  with  a 
8080A  CPU  - all  housed  in  one  quality  aluminum  case.  All  of 
these  fine  products  at  prices  you  will  like.  Watch  for  them  all- 


motherboard 

An  S-100  Bus  system  high  quality  mother  board  with  100-pin  edge  connectors.  Compatible  with  IMSAJ,  MITS, 
CROMEiMCO,  TDL  and  other  S-100  bus  configured  circuit  boards.  Plug  connections  for  reset  switch.  Voltage  terminals 
are  screw  type  to  power  supply  leads.  AJI  card  guides  are  provided.  12  slots  for  MCS-112  model  and  22  slots  for 
MCS-122  model. 


S peel  neat  ions  MCS-112 MCS-122 


The  front  panel  * 

The  front  panel  is  blank 
except  for  an  indicating  AC 
switch  and  a reset  switch 
However,  the  chassis  and  mother 
board  are  designed  so  that  you  may 
remove  the  front  panel  and  insert  an  IMSAI 
or  equivalent -front  panel. 


SPECIAL  SYSTEMS  GROUP 


MGS 

MICROCOMPUTER  SYSTEM 


Contact  your  local  TEI  Dealer  or  if  you  are  not  near  one  of  our  dealers,  write  or  call  CMC  Marketins  Corp  direct  for  more  information. 

CMC  MARKETING  CORP 

5601  Bintliff  Suite  515  • Houston,  Texas  77036  • Phone:  (713)  783-8880 
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ROBOTICS 

The  science  of  creating  mechanical  servants. 

What  are  the  possibilities  of  electro- 
mechanical servants?  Are  advances  being 
made  in  the  science,  or  it  is  only  a word  from 
a science  fiction  play? 

Interesting  questions,  that  can  only  be 
answered  by  those  involved  in  this  new  field 
of  microcomputer  applications.  If  you  are  in- 
volved with  robot  design,  either  on  a hobby 
level  or  in  industry,  INTERFACE  AGE  is  look- 
ing for  articles  on  your  endeavors. 

April  is  the  month  for  ROBOTICS,  and 
several  exciting  articles  are  planned.  How- 
ever, more  must  be  done.  Therefore,  if  you 
have  been  building  a robot  in  your  basement, 
or  even  working  on  robotic  theory,  we  are 
anxious  to  hear  from  you. 

Specifically,  we  are  looking  for  articles  on: 
Artificial  intelligence,  hardware-micro- 
processor,  hardware-electro-mechanical, 
software  design  for  robot  applications,  opti- 
cal recognition,  language  conversion,  and 
voice  recognition  systems. 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a rate  from 
$15.00  to  $50.00  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  but  no  honorar- 
ium is  offered.  Articles  accepted  will  be 
acknowledged  with  a binder  check  within 
thirty  days  of  receipt. 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one-inch  margins,  and 
not  less  than  3V2  pages  in  length  {one  pub- 
lished page).  Pages  should  be  numbered  to 
insure  correct  text.  Photographs  should  be 
numbered  and  labeled  on  the  backside  with  a 
description.  Tables,  listings,  etc.,  shall  be  on 
separate  sheets.  Photos  should  be  taken 
with  uniform  lighting  and  background,  in  the 
form  of  glossy  black  and  white  prints.  Com- 
puter listings  shall  be  printed  using  a new 
ribbon  to  assure  darkest  print  copy. 

The  publisher  assumes  no  responsibility  for 
artwork,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or  re- 
turned unless  accompanied  by  an  addressed, 
stamped,  return  envelope.  For  article  submit- 
tal or  more  information,  contact  Carl  Warren, 
Senior  Editor,  INTERFACE  AGE  Magazine, 
16704  Marquardt  Avenue,  Cerritos,  CA  90701. 

IN  APRIL 
THINK  ROBOTS 


However,  the  businessman  who  uses  the  same  software 
as  others  in  the  same  field  is  also  running  his  business 
the  same  as  his  competitors,  for  better  or  worse  (to  the 
extent  that  its  operation  is  determined  by  the  computer). 

Software  is  also  the  largest  variable  in  system  cost 
and  performance  because  programming  can  be  a do-it- 
yourself  activity.  Out-of-pocket  costs  can  be  negligible 
if  this  work  is  done  by  staff  personnel.  Even  the  total 
costs  of  internally  developed  software  can  sometimes 
be  quite  low,  such  as  in  cases  where  family  members  do 
the  programming,  or  where  office  personnel  have  been 
hired  for  a new  business  before  a full  workload  exists. 

More  frequently,  employees  are  paid  normal  wages 
and  there  is  no  shortage  of  productive  work  to  do.  In 
these  environments,  internal  development  of  software 
can  easily  result  in  costs  several  times  greater  than  ex- 
ternal development  or  purchase. 

In  any  environment,  cheap  software  may  be  the  most 
expensive.  Using  software  unsuitable  for  a particular 
business  may  require  people  to  do  extra  work  to  adapt 
to  the  computer,  or  may  produce  relatively  worthless 
results.  The  costs  of  using  unsuitable  software  may  be 
much  more  than  the  cost  of  purchase  or  production  of 
properly,  specifically  designed  programs. 

Software  is  generally  a key  factor  distinguishing  hob- 
byist microcomputer  systems  from  commercial  systems. 
Some  hobbyist  system  vendors  offer  no  application  soft- 
ware. Most  of  the  hobbyist  software  available  is  games, 
programming  languages,  or  programs  for  demonstrating 
business  techniques,  but  not  suitable  for  professional 
use.  Many  of  today’s  microcomputer  systems  would  be 
well  suited  for  business  use  were  software  available. 

EDUCATION 

The  use  of  a new  tool,  especially  one  as  complex  as  a 
computer,  requires  that  a person  or  business  obtain  work- 
ing knowledge.  Effective  training  is  required  to  obtain 
this  understanding.  This  takes  relatively  little  time  and 
effort  of  the  professional  user.  The  trial -an  d-error  meth- 
ods commonly  used  by  hobbyists  can  not  be  afforded  by 
the  user  for  whom  time  is  money. 

In  order  that  a tool’s  use  be  accurate  and  efficient, 
training  should  be  fairly  complete  and  appropriate  to  the 
learners’  previous  knowledge.  A training  program  should 
efficiently  convey  operating  knowledge  to  novices,  and 
subsequently  answer  specific  questions.  In  a business 
with  employees,  an  added  factor  is  that  good  training 
activities  should  be  motivational,  to  result  in  proficien- 
cy. Producing  a good  professional  data  processing 
training  program  is  a significant  challenge,  and  one  not 
well  met,  even  to  the  extent  of  some  obvious  needs,  by 
some  systems  marketed  for  business  use. 

Documentation  is  generally  the  key  training  technique 
for  computer  systems,  primarily  because  of  its  relatively 
low  cost  for  the  vendor.  An  important  user  benefit  of 
good  documentation  is  that  it  allows  users  easily  to  ob- 
tain answers  to  any  of  many  questions  as  they  arise. 
Memorizing  everything  needed  to  use  a computer  under 
all  conditions  is  impossible  for  most  humans. 

Documentation  is  another  part  of  a computer  system 
package  which  can  be  rather  easily  evaluated  by  novices. 
One  can  read  the  documentation  for  a computer  under 
consideration,  but  if  the  documentation  is  not  under- 
stood, it  isn’t  good  enough.  A better  test  is  to  try  to 
operate  the  computer  system,  hardware  and  software, 
using  only  the  documentation.  Generally,  a pass  or  fail 
mark  can  easily  be  given  to  the  system  package,  and  its 
ease  of  use  clearly  seen. 

Education  is  a factor  which  is  not  always  directly 
related  to  system  package  cost.  Whether  a system  pack- 
age includes  appropriate  education  for  a particular  user 
generally  depends  on  the  markets  in  which  the  producer 
and  vendor  have  chosen  to  support  the  system.  Hence, 
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this  factor  often  rather  clearly  distinguishes  hobby, 
engineering,  and  business  computers. 

SUMMARY 

A data  processing  system  appropriate  for  profes- 
sional use  has  significantly  different  characteristics 
than  the  typical  hobby  computer.  Professionals  general- 
ly need  a complete  package  they  can  trust  to  effectively 
handle  key  operations  of  their  business. 

The  characteristics  important  to  professionals,  and 
whether  a given  system  meets  these  needs,  need  not  be 
mysteries  delegated  to  technical  specialists.  These 
characteristics  can  be  practically  evaluated  by  an  owner 
or  executive  who  is  knowledgeable  of  his  business  and 
the  reasons  for  which  he  will  use  a computer.  Even  as  a 
computing  novice,  one  can  make  a good  start  in  deter* 
mining  if  a system  under  consideration  will  be  good  for 
the  task. 

At  $6,000  to  $20,000,  the  type  of  data  processing  sys- 
tem packages  presently  most  suitable  for  typical  profes- 
sional use  cost  considerably  more  than  the  typical  hob- 
byist system  at  $1,000.  However,  for  many  profes- 
sionals, this  difference  is  more  than  compensated  for  by 
Increased  profits,  during  very  few  years.  For  many  of  the 
other  prospective  users,  perhaps  a computer  is  not  yet  a 
cost-effective  investment. 

Some  businesses  can  do  useful  work  by  using  hobby 
computers,  but  most  businesses  doing  so  will  incur  in- 
ordinately high  total  use  costs.  However,  systems  with 
relatively  low  purchase  prices  can  be  useful  for  special- 
ized applications,  or  by  computer  users  willing  and  able 
to  themselves  do  a considerable  amount  of  the  work  re- 
quired to  implement  a complete  system. 

Hardware  will  be  the  main  topic  of  next  month's  col- 
umn. The  main  characteristics  of  a data  processing  sys- 
tem package  not  covered  this  month  are  the  character* 
istics  which  result  from  the  various  types  of  computing 
equipment  which  can  be  combined  to  form  an  opera* 
tional  package.  As  was  true  of  the  subject  discussed 
this  month,  the  hardware  characteristics  most  suitable 
for  professional  use  differ  from  those  of  the  typical  hob- 
byist system. 

Specific  systems  for  commercial  use  wilt  be  reviewed 
in  future  issues  of  White  Collar  Microcomputer.  Ven- 
dors of  such  systems  are  encouraged  to  send  system 
specifications  to  this  column. 

Mr.  White  will  also  answer  specific  user's  questions 
(except  will  not  recommend  or  evaluate  particular  brands 
of  equipment  or  other  products).  Questions  should  be 
addressed  to:  INTERFACE  AGE  Magazine,  16704  Mar * 
quardt  St,f  Cerritos , CA  90701. 


THE  INTELLIGENT 
POWER  STRIP 

THE  AC 
CONTROLLER 

• A UNIVERSAL  PERIPHERAL  ■ controls  4 devices  up  to  10 
amperes  115  volts  A.C.  each, 

• TTL  LOGIC  LEVEL  inputs.  Simple  to  interface.  All  inputs 
optically  decoupled  to  protect  your  hardware. 

• Has  its  own  internal  power  supply. 

• FULLY  ASSEMBLED  and  tested,  the  AC  CONTROLLER  is 
intended  for  long  term  use  in  the  home  or  business. 

• APPLICATIONS  brochure  on  request. 

Dealer  inquiries  invited  * Prompt  service 
Texas  Residents  add  5%  sales  tax. 

PRICE  . $129.50 

RESEARCH  COMPUTER  SYSTEMS 

546A  Bruton  Bends,  Richardson,  Texas  75081 


Name/ Company  

Address 

City/State/Zip  

□ Check  □ Master  Charge 

# 

CIRCLE  INQUIRY  NO.  44 

1702/1702 A EPROM 
MEMORY  BOARD 

* S-tOO  BUSS 

* FULLY  BUFFERED  INPUTS  AND  OUTPUTS 

ifc  CAN  BE  USED  WITH  LESS  THAN  FULL 

4 KBYTE  COMPLEMENT  OF  EPROMS  INSTALLED 

* ADEQUATELY  BYPASSED 

* DOUBLE  SOLDER  MASK 

* SILK  SCREENED  PARTS  LAYOUT 

* COMPLETE  DOCUMENTATION 

$30.  BARE 

$100.  KIT  (LESS  EPROMS) 

$130.  TESTED  AND  ASSEMBLED 
(LESS  EPROMS) 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNT  AVAILABLE 

WJ77C  jnc.  WAMECO  INC.  3107  LANEVIEW  DRIVE  SAN  JOSE  CA,  95132 
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By  Merl  Miller 


MICROCOMPUTER  COURSES 

If  you  want  to  study  microproces- 
sors, where  do  you  go?  One  place,  of 
course,  is  your  local  community  col- 
lege or  university.  However,  at  this 
time,  these  courses  are  not  fully  de- 
veloped. Educational  institutions 
are  slow  to  react  to  new  things.  An 
instructor  has  to  propose  a course 
to  his  department  head  and  his 
dean.  If  he  gets  approval  from  both, 
he  then  has  to  push  the  course 
through  the  bureaucracy  before  It 
can  appear  in  the  catalog  and  be  of- 
fered to  students.  This  process 
usually  takes  two  or  three  years. 
Finally,  when  the  course  is  offered, 
there  are  restrictions  on  who  can 
take  it.  What  this  all  means  is  you 
probably  can’t  go  through  the  nor- 
ma! university  structure  to  take  a 
microcomputer  course.  This  leaves 
you  with  three  alternatives,  self- 
study  courses,  short  courses  or  ex- 
tension courses. 

The  university  extension  course  is 
a good  way  of  learning  anything. 
Generally  they  are  inexpensive  and 
well  taught.  To  find  out  about  these 
courses  call  your  local  community 
college  or  university  and  ask  for  the 
Extension  Division  or  Department.  If 
the  operator  says  “huh”  ask  for  the 
department  that  teaches  off-campus 
courses.  They  should  be  able  to  tell 
you  who  teaches  the  courses  you 
are  looking  for. 

Probably  the  best  way  to  tell  you 


about  short  courses  and  self-study 
courses  is  to  give  you  some  ex- 
amples. Let's  start  with  Logical’s 
Modu-Learn.  Utilizing  top  down  de- 
sign and  structured  programming 
the  course  stresses  professional 
programming  techniques.  It  is 
designed  to  teach  beginners  bow  to 
program  microcomputers.  Although 
it  is  intended  as  a self-study,  some 
computer  stores  use  it  for  an  in- 
house  course.  Topics  covered  are: 
Background  Material 

1.  Evaluating  Microcomputers 

2.  Analyzing  Software  Problems 

3.  Elementary  Programming  Tech- 
niques t 

4.  Elementary  Programming  Tech- 
niques It 

5.  Elementary  Programming  Tech- 
niques III 

6.  Computer  Arithmetic 

7.  I/O  Techniques  ! 

8.  I/O  Techniques  II 

9.  Higher  Level  Language 
Programming 

10.  Systems  Synthesis 

The  course  is  588  pages  long  and 

sells  for  $49.95. 

National  Semiconductor  offers 
five  courses  aimed  primarily  at 
engineers,  but  even  if  you  aren't  an 
engineer  you  may  be  able  to  benefit 
from  them.  National  has  had  a wide 
variety  of  students  from  secretaries 
to  small  business  consultants. 


Course  breakdown  is  as  follows: 

Course  Length  Tuition 

Microprocessor  Fundamentals  4Vfc  days  $475 
8060  SC/MP  Application  4 V2  days  S475 
8900  Pace  Application  AVz  days  $475 

Complex  Peripherals  3 days  S395 

The  courses  are  expensive  and 
are  based  on  National  microproces- 
sors, so  you  should  have  a serious 
application  in  mind  before  you  con- 
sider taking  one.  However,  if  you  are 
a small  business  consultant,  a com- 
puter store  owner  or  the  like,  the 
courses  may  be  ideal.  The  courses 
start  with  basics  and  cover  a lot  of 
good  material.  For  instance,  the 
microprocessor  fundamentals  course 
emphasizes  basic  programming 
techniques  and  development  tools 
used  in  generating  applications  soft- 
ware. Basic  concepts  are  discussed 
in  class  and  are  then  practiced  in  the 
lab.  Subjects  covered  are: 

Stored  Program  Concepts 
A Real  Microprocessor 
Microprocessor  Development 
System 

Software  Development  Tools 
Microprocessor  Applications 
Matching  a Microprocessor  to  an 
Application 

The  Course  is  offered  at  either  of 
the  National  training  centers:  East- 
ern Training  Center,  National  Semi- 
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NEW 


Model  BW520 


BATTERY 
WIRE-  1 
WRAPPING 
TOOL 

dnly*108.70 

BATTERIES  INCLUDED 

BIT  fit  SLEEVE  NOT 
INCLUDED 


*49.95 

BATTERIES  NOT 
INCLUDED 


BIT  & SLEEVE  NOT 
INCLUDED 


Model  BW630 


BATTERY^ 
WIRE-  1 
WRAPPING 
TOOL 

ONLY  *34. 95 
BATTERIES  NOT 
INCLUDED 


COMPLETE  WITH 
BIT  & SLEEVE 


Model  BW928 


'HOBBY" 

WIRE  WRAPPING  TOOL 

For  AWG  30,  .025"  (0.63mm)  sq 
post,  “MODIFIED”  wrap,  positive 
indexing,  anti-overwrapping  device. 


OK  MACHINE  & TOOL  CORPORATION 

3455  Conner  St , Bronx.  N Y 10475/  (212)  994-6600  / Telex  125091 


"INSTALLATION  AND  FIELD  SERVICE" 

WIRE  WRAPPING  TOOL 


OK  MACHINE  & TOOL  CORPORATION 

3455  Conner  St . Bronx.  N Y 10475  / (212)  994-6600  / Telex  125091 


OK  MACHINE  & TOOL  CORPORATION 

3455  Conner  St..  Bronx.  N Y 10475  / (212)  994-6600  / Telex  125091 


Model  BW  928  is  a battery  operated  wire  wrapping 
tool,  also  available  in  reversible  models  for  wrapping 
and  unwrapping  operations.  Exceptionally  useful  for 
installation  and  field  service  work,  or  small  produc- 
tion jobs.  Available  with  “Backforce''  device  to  pre- 
vent  overwrapping. 

Uses  any  24AWG  thru  32AWG  wrapping  bits  and 
sleeves. 


"INDUSTRIAL" 

WIRE  WRAPPING  TOOL 

Model  BW  520  is  a battery  operated  wire  wrapping 
took  also  available  in  reversible  models  for  wrapping 
and  unwrapping  operations.  The  rechargeable  nickel 
cadmium  battery  is  self  contained  in  the  handle  of 
the  tool.  Also  available  with  “Backforce1  device  to 
prevent  overwrapping. 

Uses  any  24 AWG  thru  32 AWG  wrapping  bits  and 
sleeves. 


FEBRUARY  1978 


CIRCLE  INQUIRY  NO.  34 


INTERFACE  AGE  43 


We'd  Like  To  Ask  You  A Question. 


Have  you  considered  the  Central  Data  16K  RAM 
board?  If  you  haven't,  you  should.  We’ve  combined 
quality  engineering  and  low  prices  to  come  up  with  a 
memory  board  you’ll  like.  Take  a look  at  our 
features  and  find  out  for  yourself, 

• completely  assembled,  tested  and  burned  in 

• expandable  to  32K 

• S- 100  compatible 

• access  time  of  450ns 

• invisible  refresh — absolutely  no  wait  states 

• power  dissipation  one-half  that  of  static  RAM 

• one-year  warranty  . 

You  can  purchase  a 1 6K  RAM  board  with  all  these 
features  for  only  $289.  The  cost  of  adding  16K  to 
your  present  Central  Data  I6K  board  is  $200. 

A 32K  RAM  board,  assembled,  tested  and 
burned-in,  is  only  $475. 

With  all  those  features,  don't  you  think  you 
should  be  considering  ours? 


r ft  - 

IT  c . 

■ 

[ 1§ 

I If  1 

| 

Central 

data 


PO  Box  2484,  Station  A 
Champaign,  IL  61820 


Please  send  me  the  following: 

□ 1 6K  RAM  board  ($289) 

□ 32K  RAM  board  ($475} 

□ additional  information 

I enclose  $ 

III.  residents  add  sales  tax. 

Central  Data  P.O.  Box  2484,  Sta.  A Champaign,  M 61820 


Name 

Address 

City 

State. Zip. 
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conductor  Corporation,  1 De  Angelo 
Drive,  Suite  H,  Bedford,'  MA  01730, 
or  Western  Training  Center,  National 
Semiconductor  Corporation,  1333 
Lawrence  Expressway,  Santa  Clara, 
CA  95051.  The  course  is  offered  free 
to  university  professors  who  are 
teaching  8060,  SC/MP  or  8900. 

Speaking  of  university  professors, 
Jim  Melsa  is  chairman  of  Electrical 
Engineering  at  Notre  Dame  and  Dave 
Cohn  is  a professor  in  the  same  de- 
partment. They  teach  a short  course 
on  microprocessors  for  professional 
societies  and  businesses.  The  course 
is  specifically  designed  for  people 
who  need  an  understanding  of  micro- 
processor technique  and  application. 
Cohn  and  Melsa  have  successfully 
taught  this  course  to  such  diverse 
groups  as  NEDA  (National  Electronic 
Dealers  Association)  and  ISA  (instru- 
ment Society  of  America).  The  course 
does  not  assume  any  prior  back- 
ground in  computers  or  micropro- 
cessors. It  covers  the  following: 

Machine  Structure 

Stored  Programs 

Jump  Instructions 

Use  of  Memory  for  Data  Storage 

System  Monitor 

Use  of  Terminal  for  I/O 

Editor 

Symbolic  Assemblers 
Stacks  and  Subroutine 
Microcomputer  Architecture 
interface  Devices 
Interrupts  and  Real  Time  Clocks 
Peripheral  Equipment 
Comparison  of  Various  Processors 
Other  Approaches  to  Programming 

This  gives  a little  information  on 
short  courses.  However,  these  are 
not  the  only  courses  available.  In 
fact,  this  is  a fairly  small  sample. 
Courses  are  also  taught  by  people 
such  as  Wintek,  Adam  Osborne,  Inte- 
grated Computer  Systems,  Sybex 
and  others.  If  you  are  looking  for  a 
small  at-home  business  using  your 
microcomputer  there  is  an  oppor- 
tunity here.  A central  list  of  who  of- 
fers what  course  is  not  available.  If 
you  were  to  start  such  a list  and 
charge  people  for  being  listed,  you 
might  be  able  to  make  some  money 
at  it. 

I can  get  you  started  by  giving  you 
the  names  of  the  three  1 mentioned: 
National  Semiconductor,  write  the 
Training  Center  nearest  you;  Logical 
Services,  Inc.,  711  Stierlin  Rd.,  Mt. 
View,  CA  94043;  or  Dr.  James  Melsa, 
Chairman,  Dept,  of  Electrical  Engi- 
neering, University  of  Notre  Dame, 
Notre  Dame,  IN  46556. 

If  you  know  of  a course,  you  can 
send  me  some  information  on  it.  I 
can’t  promise  to  do  anything  with  it 
at  this  time,  but  I will  keep  a file.  My 
address  is;  dilithium  Press,  30  N.W. 
23rd  Place,  Portland,  Oregon  97210. 


ALL  TOGETHER  NOW! 

The  acclaimed  Equinox  100®  mainframe  kit  ($799)  is  now 
a complete  S-100  system. 

Because  now  there  is  an  Equinox  100®  I/O  interface  kit 
($150)  that  handles  the  hard  work  of  interfacing  all  your 
peripherals. 

And  Equinox  100®  4K  memory  kits  ($109).  Assembled  8K 
memory  boards  ($186).  EQU/ATE®  editor/assembler  and 
BASIC-EQ®  software  on  cassettes. 

It  all  goes  together.  It  all  works  together.  It's  all  together 
now  at  special  system  prices. 

See  The  Equinox  System®  at  your  local  computer  shop. 

Or  write  Equinox  Division,  Parasitic  Engineering, 

P.O.  Box  6314,  Albany  California  94706. 

BAC/MC  accepted. 
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For  all  of  you  microcomputer  own- 
ers who  want  a 16-bit  CPU  that  uses 
your  existing  hardware,  Fairchild 
may  have  just  the  product.  Their  new 
9440  microprocessor  is  a single-chip 
CPU  that  has  the  instruction  set  and 
execution  speed  of  a Nova  1200  mini- 
computer. Fairchild  will  be  selling  a 
three-card  system  that  will  fit  into 
any  standard  S-100  bus  microcom- 
puter frame.  The  three  cards  will  pro- 
vide a CPU  with  interrupt  logic  and 
direct  memory  access,  plus  16K 
bytes  of  read/write  memory.  I expect 
the  retail  price  for  the  three  cards 
will  run  somewhere  between  $1,500 
and  $2,000.  O.K.,  if  that  is  too  steep 
you  can  always  stay  with  8 bits. 

In  case  you  don’t  like  the  Nova  in- 
struction set  or  the  Fairchild  9440 
prices,  you  might  consider  the  TMS 
9900  systems  being  offered  today  or 
the  Alpha  Micro  System,  which  has 
an  instruction  set  remarkably  like 
the  LSI-11.  But  do  not  hold  your 
breath  waiting  for  the  Intel  8086  or 
the  Zilog  Z8000.  I doubt  if  you  will 
see  either  of  these  products  before 
September  of  1978;  and  they  will 
probably  not  show  up  in  hobby  com- 
puter configurations  until  early 
1979.  Even  then  they  are  going  to 
make  current  16-bit  systems  look  in- 
expensive. 

There  is  a rumor  running  around 
that  John  Draper  is  designing  new 
telephone  communications  equip- 
ment for  Apple  Computer  Corpora- 
tion. Now,  that  is  a dynamite  combi- 
nation. John  Draper  may  be  better 
known  to  some  of  you  as  Captain 
Crunch.  John  probably  knows  more 
about  the  world’s  telephone  sys- 
tems than  anyone  in  the  world  (a 
fact  that  has  caused  great  sorrow 
and  consternation  to  more  than  one 
telephone  company  official).  Let  us 
all  'wait  to  see  what  John  produces 
for  Apple  Corporation,  because  if  any- 
one can  generate  a terrific  telecom- 
munications product  for  the  compu- 
ter hobbyists,  John  Draper  can. 

Indeed,  all  you  telephoners,  TDL 
is  not  one  of  the  lily-white  compan- 
ies, as  I reported  in  my  September 
column.  I have  had  a number  of  peo- 
ple write  to  complain  about  TDL’s 
product  delivery  policies,  particular- 
ly with  regard  to  software  deliveries, 
and  that  a lady  at  customer  service 
gets  very  nasty  on  the  telephone 
when  people  call  to  complain.  But 
let’s  be  fair.  That  does  not  make  TDL 
one  of  the  bad  guys,  it  simply  puts 
them  in  there  with  the  pack. 

I still  maintain  that  if  you  want  to 
get  what  you  pay  for,  at  around  the 
time  you  pay  for  it,  you  should  order 
products  cash  on  delivery,  or  should 
pay  only  for  what  you  have  seen 
operating.  Buy  products  not  prom- 
ises. When  you  buy  promises  the 


chances  are  that  whoever  made  you 
the  promise  will  cash  your  check 
and  then  try  to  fulfill  his  commitment. 

E&L  Instruments  and  Bill  God- 
bout,  about  whom  I have  said  nice 
things  in  the  past,  continue  to  re- 
ceive praise.  I have  received  no  neg- 
ative inputs  regarding  E&L  Instru- 
ments and  just  two  regarding  Bill 
Godbout;  that  must  be  classified  at 
the  noise  level.  I would  like  to  add 
two  new  names  to  the  good  guys  list: 
Seals  Electronics,  Inc. 

P.O.  Box  11651 
Knoxville,  TN  37919 
SD  Sales  Company 
P.O.  Box  28810 
Dallas,  TX  75228 

Readers  of  my  column  have  gone 
out  of  their  way  to  write  and  tele- 
phone praising  the  above  two  com- 
panies. These  two  companies  will 
not  cash  your  check  unless  they 
have  the  product  you  order,  they 
have  fast  turnaround,  and  whatever 
they  sell  works.  Now,  those  are  im- 
pressive statements  that  apply  to 
very  few  manufacturers  in  the  micro- 
computer industry. 

A number  of  good  things  are  hap- 
pening in  the  area  of  published  soft- 
ware. In  addition  to  the  books  of 
software  available  from  SRI  and  my 
own  company,  dilithium  Press  is 
planning  some  very  interesting 
books  of  business  software  to  be 
published  during  1978.  Having  talk- 
ed to  the  people  at  dilithium  Press 
about  their  plans,  I encourage  you  to 
keep  watching  their  ads.  To  tie  it  all 
together,  Jim  Schreier  is  putting  out 
the  Schreier  Index  to  Published 
Microcomputer  Software.  Now  here 
is  a long  overdue  product.  Jim  can 
be  contacted  at: 

The  Schreier  Software  Index 
4327  East  Grove  Street 
Phoenix,  Arizona  85040 
I don’t  see  how  anyone  with  ac- 
cess to  a microcomputer  can  avoid 
getting  the  SSI  Index. 

There  is  also  a proliferation  of 
low-cost  business  software  pack- 
ages that  are  quite  limited  in  their 
overall  capabilities,  but  that  will 
work  within  the  microcomputer 
hardware  configurations  that  you 
can  buy  today.  One  interesting  low- 
cost  set  of  programs  is  offered  by 
the  Structured  Systems  Group.  They 
may  be  reached  at  (415)  547-1567. 

Turning  to  hardware  for  the  mom- 
ent, Advanced  Micro  Devices’  arith- 
metic processor  (the  Am9511)  can 
now  be  bought.  For  months  they 
have  been  telling  us  to  wait  another 
month;  so  in  case  you  think  it  is  just 
the  microcomputer  manufacturers 
who  play  those  games,  you  are 
wrong  — the  semiconductor  manu- 
facturers are  just  as  guilty.  Right 
Branched  to  Page  49 
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LATE-BREAKING  MICROCOMPUTER 
PRODUCT  NEWS,  SOfTWABJE  RELEASES, 
MICRO  CLASSIFIED  ADS,  NEW  MICRO 
PERIPHERALS... 


We  cover  the 

micro  world  as  only 
a newspaper  can 
every  week . 


Monthly  Magazines  are  great  for  in-depth  articles  and 
detailed  technical  information- and  we  re  not  suggesting 
you  stop  reading  this  one.  What  we  arc  suggesting  is  that 
we  can  give  you  a lot  that  a magazine  can't. 

First,  we're  a newspaper  - which  means  we  cover  a lot  of 
things  briefly  instead  of  a few  things  deeply. 

Second,  we're  weekly  - so  you  won't  be  saying  "l  wish  1 
had  known  about  that"  when  you  hear  someone  talking 
about  new  micro  hardware  and  software. 

Third,  we  have  a low-cost  Microcomputing  Classified 
Exchange,  where  you  can  find  (or  advertise)  bargains  on 


equip  m enters  o f t wa  re  - □ r loo  k fo  r p eop  1 e or  i n form  a ti  on 
you  need. 

Fourth,  we're  into  all  aspects  of  computers;  so  vou  don't 
have  to  limit  your  information  to  micros.  We  cover  every- 
thing from  industry  news  to  data  processing  to  ethical 
issues,  as  only  a newspaper  can. 

Fifth,  well  send  you  52  issues  for  about 
35c  a week  with  a one-year  sub- 
scription (less  than  half  the  news- 
stand price).  Just  use  the  form  below 
to  start  your  subscription  coming, 
it's  a fast  way  to  stay  ahead. 
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By  Gary  Young 


SO  YOU  WANT  TO  BE  A COMPUTER  STAR! 

You’ve  finally  built  your  system,  mastered  its 
language,  and  you  now  spend  every  waking  hour  sweat* 
ing  over  a hot  terminal  Your  job  at  the  corner  drugstore 
is  boring  and  you  spend  your  working  hours  of  thinking 
of  programs  you’ll  write  when  you  get  home  at  5.  You 
have  finally  decided  it's  time  for  a career  change  to  the 
glamorous  world  of  computer  professionals.  After  alts 
the  money  is  good,  plenty  of  jobs  available,  and  you  en- 
joy the  work  anyway,  right? 

In  what  area  are  you  going  to  specialize  — program- 
ming, analysis,  operations,  or  maintenance?  What  do 
you  enjoy  doing  the  most  and  feel  the  most  competent 
at  on  your  own  system  — writing  original  programs? 
thinking  up  original  programs?  implementing  someone 
else’s  programs  from  magazines?  operating  the  sys- 
tem? or  building  and  maintaining  it?  Chances  are  you 
prefer  doing  a combination  of  these  things.  Say  you  lean 
more  toward  software  and  less  toward  the  hardware. 
Look  at  what  the  professional  world  has  to  offer. 

In  what  kind  of  software  are  you  most  interested? 
Operating  systems?  scientific  or  engineering  pro- 
grams? business  data  processing  applications?  or  com- 
puter control  applications?  The  system  programmer  is 


half  man/half  machine.  He  speaks  in  hexadecimal  and 
thinks  in  logical  binary.  If  he  works  at  an  IBM  installa- 
tion, his  tasks  may  be  limited  to  wearing  blue  shirts  and 
installing  IBM-written  modifications.  However,  whether 
on  IBM  or  more  flexible  systems,  he  is  considered  the 
High  Priest  to  the  Digital  God.  The  scientific  or 
engineering  programmer  has  a heavy  math  and  science 
background.  He  speaks  in  symbols,  and  can  look  at  a 
FORTRAN  program  and  predict  the  weather.  The  busi- 
ness application  programmer  is  the  one  responsible  for 
errors  in  your  bill,  delays  in  your  paycheck,  and  printing 
more  paper  than  imaginable.  He  is  also  the  most  in  de* 
mand.  There  are  job  openings  in  industry.  The  computer 
control  programmer  is  a new  breed.  He  was  a system 
programmer,  but  now,  with  the  advent  of  controlling 
minicomputers,  has  a group  of  his  own.  His  efforts 
monitor  power  plants  and  refineries,  control  factories, 
and  delay  traffic  signals. 

The  type  of  commercial  computer  installation  will 
range  between  two  extremes.  On  the  small  end  there  is 
the  Ma  and  Pa  mini  installation  that  is  looking  for  one 
person  who  can  be  DP  manager,  system  programmer, 
applications  programmer,  operator,  and  data  entry  clerk. 
On  the  other  extreme  there  is  the  large  corporation  with 
twin  IBM  370/168  computers,  16  megabytes  of  memory, 
and  a thousand  programmers,  analysts,  and  operators 
tending  the  system  like  a queen  in  a beehive.  They  are 
looking  for  a COBOL  application  programmer  to  main- 
tain the  coffee  break  timekeeping  system  for  third  floor 
employees.  The  computer  is  in  a different  city,  you  get 
one  run  a week,  and  the  project  deadline  is  in  three  days. 
Obviously  the  average  environment  is  somewhere  in  the 
middie  of  these  extremes.  Two  years  ago  the  average 
could  have  been  toward  the  larger  systems,  but  the 
growth  of  mini  and  micro  systems  has  opened  up  many 
smaller  shops. 


The  Deck  Has  A Wild  Card  Now ! 


Interrupts 


Our  new  9600  MPU  Module  covers  all  bets.  With  its  memory 
and  I/O  features  it  may  be  the  only  card  you  need  to  draw. 

Send  us  a name  for  our  Wild  Card.  If  we  use  it  we'll  deal  you 
a fully-loaded  9600  off  the  top  to  improve  your  hand, f 


The  9600  Family  of  EXORciser*  compatible  Support  Modules  is  a 
set  of  generalized  building  block  hardware  designed  around  the  M680Q 
Microprocessor,  The  cards  are  also  pin  and  outline  compatible  with  the 
Motorola  Micromodules*  and  Evaluation  Kits. 

Save  time  and  money  with  these  low  cost,  ready-to-use  Cards.  Use 
them  to  build  your  data  communications,  industrial  control,  and  other 
microprocessor-based  system  and  give  it  personality  with  software  or 
plug  them  in  to  your  EXORciser*  to  expand  memory  and  I/O  capacity. 


Support  Module 

9600  MPU  with  all  the  options 

9601  16  Slot  Mother  Board 

9602  Card  Cage 

9603  8 Slot  Mother  Board 

9610  Utility  Prototyping  Board 
9615  4K  Erasable  PROM  Module 

9620  16  Port  Parallel  I/O  Module 

9626  8K  Static  RAM  Module 

9630  Card  Extender 

9650  8 Port  Duplex  Asyn.  Serial  I/O 


1-4  Price 

1 00  Price 

Delivery 

595.00 

357.00 

Feb,  78 

175.00 

105.00 

NOW 

75,00 

45.00 

NOW 

100,00 

60.00 

NOW 

36.00 

21.60 

NOW 

250.00 

150.00 

NOW 

375.00 

225.00 

NOW 

295.00 

177,00 

NOW 

60.00 

36.00 

NOW 

395.00 

237.00 

NOW 

CREATIVE  MICRO  SYSTEMS 

6773  WESTMINSTER  AVENUE  * WESTMINSTER,  CALIFORNIA  92603  • (714>  B92  2859 


t One  5600  will  be  awarded  to  the  submit- 
ter of  the  winning  name.  Offer  void 
where  prohibited.  Decision  of  the  judges 
is  final.  All  entries  become  the  property 
of  CMS.  Deadline  for  entries  is  APRIL 
1 9, 1970. 

* Trade  Mark  of  Motorola  Inc. 
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The  salary  in  the  computer  profession  is  excellent, 
but  don't  be  influenced  by  high  raw  salaries.  What  is 
high  for  the  Midwest  will  be  average  for  the  coasts,  and 
so  are  living  expenses.  Beware  of  data  processing 
employment  agencies.  They  advertise  high  salaries  in 
the  newspaper,  but  no  one  is  really  going  to  pay  $35,000 
for  a keypunch  operator!  The  newspaper  is  full  of  want 
ads  for  programmers  and  the  salaries  are  high.  What’s 
the  catch?  Many  of  the  ads  are  by  employment  agen- 
cies, each  advertising  the  same  job  or  recruiting  bodies 
to  try  to  make  jobs  with  an  employer.  The  salaries  listed 
are  usually  the  maximum  an  employer  will  pay  if  he  finds 
someone  perfect  for  the  position,  not  at  what  he  may 
start  you.  The  big  money  usually  comes  from  the  bigger 
companies,  the  ones  looking  for  a maintenance  pro- 
grammer. That  company  has  to  pay  a higher  salary  to 
keep  people  because  of  high  turnover.  They  want  to  hire 
only  someone  with  years  of  COBOL  experience  in  their 
particular  application.  The  fallacy  is  that  the  company 
just  lost  its  perfect  programmer  because  he  got  tired  of 
doing  just  COBOL  on  their  application.  Then  that  pro- 
grammer is  faced  with  a job  market  that  wants  to  hire 
him  to  do  the  same  thing  he  just  quit  to  keep  from  doing 
— more  COBOL. 

For  these  reasons,  the  average  programmer  lasts  at  a 
job  only  about  19  months.  This  makes  programming  one 
of  the  highest  occupations  for  people  making  total 
career  changes  by  age  35.  A programmer  simply  gets 
bored!  He  is  seldom  doing  the  variety  of  tasks  which  he 
could  be  doing  at  home  on  his  own  system.  Usually  he  is 
removed  from  the  computer  and  his  work,  buried  in  non- 
programming  paperwork,  and  under  pressure.  Grim? 
Only  if  you  were  impressed  by  the  commercials  for  data 
processing  schools. 

There  are  still  plenty  of  good  programming  and  DP- 
related  jobs,  but  they  must  be  searched  for  carefully. 
The  personal  computer  owner  will  not  be  merely  an 
average  programmer.  Computers  are  his  lifestyle,  not 
just  a job,  and  he  is  not  easily  satisfied  by  any  mundane 
programming  tasks.  He  needs  a position  that  will 
challenge  him  beyond  that  which  he  can  find  at  home. 

If  you  are  considering  moving  to  the  professional 
computer  world,  by  all  means  try  it.  The  industry  needs 
talented  devotees.  Give  considerable  thought,  though  to 
exactly  what  you  want  to  do  and  in  what  kind  of  environ- 
ment you  want  to  do  it.  Use  caution  as  your  fingers  walk 
through  the  the  want  ads,  and  prepare  yourself  for  a 
more  pressured,  structured,  and  formal  environment 
than  found  in  your  home  den. 
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now  the  Am9511  is  without  a doubt  the  best  arithmetic 
processor  on  the  market.  The  caiculatorchips  being  sold 
as  arithmetic  processors  are  no  match  for  the  Am9511T 
and  you  should  not  consider  them  in  competition.  But 
then,  unless  you  need  logs,  exponentials  and  trigono- 
metric functions,  you  do  not  need  the  Am95l1. 

Those  of  you  who  are  becoming  more  sophisticated 
and  are  working  with  hardware,  you  may  want  to  con- 
sider taking  a course  that  would  give  you  some  hands- 
on  hardware  experience.  If  your  local  university  has  a 
reasonable  course,  that  is  the  place  to  begin  because  it 
Is  likely  to  be  inexpensive,  tf  you  go  commercial  you  will 
pay  more  money,  but  good  courses  are  available.  For 
starters  try  Integrated  Computer  Systems  (213-559-9265) 
or  Tycon  (703-951-7030).  Tycon  are  the  Bug  Book  authors 
and  Integrated  Computer  Systems  is  one  of  the  most 
reputable  (and  possibly  the  oldest)  companies  in  the 
course  and  seminar  business. 


REAL  TIME  CLOCK 
FOR  S-100  BUS 

* 1 MHZ  CRYSTAL  OSCILLATOR 
TWO  INDEPENDENT  INTERRUPTS 

* ONE  INTERRUPT  USES  16  BIT  COUNTER 
IN  10  USEC  STEPS 

* OTHER  INTERRUPT  IS  IN  DECADE 
STEPS  FROM  100  USEC  TO  10  SEC 

* BOTH  SOFTWARE  PROGRAMMABLE 

if:  BOARD  CAN  BE  SELECTED  BY  126  DEVICE  CODE  PAIRS 
>fs  COMPLETE  DOCUMENTATION  INCLUDES  SOFTWARE 
TO  DISPLAY  TIME  OF  DAY 

* DOUBLE  SIDED  SOLDER  MASK 
>!<  SILK  SCREEN  PARTS  LAYOUT 

$30.  BARE  $199.  KIT 
$229.  ASSEMBLED  AND  TESTED 

DEALER  WQUfRIES  \MiT ED  UNIVERSITY  DfSCOUNTS  AVAILABLE 

/WfwW  ™ WAMEC0INC 

L " ****-  tnc.  3107  LANEVJEW  DRIVE  SAN  JOSE  CA.  95132 
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Canada  Boards  DO  Something 

*y»  tents  f iuc,  ** 

EC  . — , „ _ CL2400 

Real  Time  Clack 

fllllM 

1(11111  S98— Kit  $135— Assembled 

If  your  system  needs  to  know  what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too.  at  any 
of  6 rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 


PC3200 

Power  Control  System 

PC3232  $299— Kit  S360 — Assm. 

PC3216  SI 89— Kit  $240— Assm. 

PC3202  S39.50—  Kit  $52— Assm. 


If  your  system  needs  on /off  control  of  lights,  motors, 
appliances,  etc,,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  1/0  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 

P.0.  Box  516 

systems,  inc.  ua  uanada,  CA  91011 

(formerly  comptek)  (213)  790-7957 
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PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  SI  00-Bus  Computer 


Accommodates  from  1 k to  30k  of  the  above  EPROMS,  in 
any  combination,  each  addressable  on  any  1 k boundary 
within  the  board’s  32k  address  space. 

Ik  of  scratch-pad  RAM. 

On-board  programming  for  all  three  EPROM  types. 
Tri-state  buffers  on  all  address  and  data  lines. 

Empty  EPROM  sockets  do  not  require  address  space. 
Available  February  1 978  for  $369.50,  assembled,  tested, 


ready  to  run. 


xybek  • P.O.Box 4925  • Stanford, CA94305 

Telephone:  (408)  296-8188 
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Space...  The  Final  Frontier,  Inc. 
Presents 

SPACE-CON  7 

• COMPUTER  GAMES  & FILMS* 

• SPACE  SCIENCE 

• SCIENCE  FICTION 


ANAHEIM  CONVENTION  CENTER 
Memorial  Day  Weekend 
MAY  28  & 29,  1978 


*Exh  ibi  tor  In  qui ries  In  vi ted 
10' By  10'  Booths  Available  For  $170 

In  June,  1977,  we  had  15,000  in 
attendance  at  the  Los  Angeles 
Convention  Center 

For  Information  Contact: 

28 1714  K Street 
Sacramento,  CA  95816 
(916)  446-3710 
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By  Hans  Drewitz  and  Roland  Hesse 

Paris  is  one  of  the  more  interesting  places  of  this 
world  and  not  only  because  of  the  Louvre  or  the  great 
French  food.  Located  in  the  middle  of  western  Europe  it 
concentrates  European  business  activities  as  very  few 
other  cities  do.  Large  international  companies  ran  their 
European  operations  out  of  Paris  and  the  French  indus- 
try is  to  a very  large  extent  controlled  by  headquarters 
centralised  in  Paris.  With  roughly  10  million  people  it 
represents  itself  as  a great  opportunity  for  end-user- 
oriented  business. 

This  is  the  place  from  where  we  will  regularly  report 
for  you  in  this  column.  From  here  we  will  give  you  a life 
report  on  the  arrival  of  the  Microcomputer  Revolution  in 
Paris,  in  France  and  in  Europe.  It  has  not  really  hit 
Europe  yet.  Events  like  the  1976  Personal  Computing 
fair  in  Atlantic  City  are  still  to  come. 

However,  there  is  sufficient  evidence  that  Europe  will 
also  in  this  matter  follow  the  footsteps  of  North  America. 

Computer  clubs  are  beginning  to  become  active  and 
some  computer  stores  are  selling  microcomputers,  peri- 
pheral equipment  and  software  over  the  counter. 

In  one  of  the  next  issues  we  plan  to  write  a report 
about  the  few  pioneer  computer  stores  in  Europe, 
whose  owners  or  managers,  with  a few  exceptions,  we 
know  personally. 

We  will  try  to  cover  the  major  European  exhibitions 
and  report  on  European-developed  products  in  the  micro- 
computer area. 

We  also  want  to  point  out  some  of  the  unique  require- 
ments in  our  area.  Differences  between  Europe  and  the 
USA  which  can  and  often  do  cause  misunderstandings 
and  headaches  for  hobbyists  and  computer  shops  in 
Europe  and  manufacturers  and  suppliers  on  the  U.S. 
side  of  the  ocean.  For  example,  some  of  our  cor- 
respondence with  U.S.  companies  takes  months  to 
reach  us  simply  because  somebody  forgot  to  mark  the 
letter  “AIRMAIL.”  Imagine  the  frustration  if  you  wait  for 
a page  of  a badly  needed  engineering  change  documen- 
tation or  for  a replacement  or  a burned-out  1C. 

By  informing  about  requirements  and  special  condi- 
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BACK  ISSUES 


Available  in  Limited  Quantities 


Vol.  1,  Issue  5,  APRIL,  1976 

Introduction  to  Microprocessor  Technology'  Bubble  Memories  Are  Coming:  Calculate  Engines;  Teleprinter  Maintenance:  Altair  Alterations. 

Vol.  1,  Issue  11,  OCTOBER,  1976 

National's  New  Portable  Terminal;  SA-40Q  Minifloppy;  CSC— Experiment r 300/600;  Software  Power  for  Your  6300;  ESP  1 Soltware  Package 

Vol-  1,  Issue  12,  NOVEMBER,  1976 

Build  a Simple  A to  D;  Super  Chip  FD1771;  RCA  ASCII  Keyboard  Modilicaiiems;  Protecting  Stored  Programs;  New  Product  Guide;  SWTPC  6800  ROBiT-1 

Vol.  2,  Issue  2,  JANUARY,  1977 

A CRT  Terminal  Using  the  M6800  Chip  Family.  AMI  $ EVK  Series  Microcomputer:  Build  a 3 Digit  A/D:  Microcomputer  Design  Aids;  Cromemoo  Bylesaver^M 

Vol.  2,  Issue  3,  FEBRUARY,  1977 

8080  Octal  Monitor  Program:  Legion:  An  Experiment  in  Artificial  Intelligence:  Microcomputer  Slock  Options;  Building  a 12-Bit  A io  D Converter 

Vol.  2,  Issue  4,  MARCH,  1977 

Menace  of  the  Micro  World:  New  Product  Guide;  The  Oube;  Card  of  the  Mon ih— Cromemoo  T.V.  Darter™;  Z-80  MlTS  12K  Extended  BASIC  Patches. 


TU  Vol.  2,  Issue  6,  MAY,  1977 

Computrac  2000;  The  Floppy-RQM~M  Experiment;  Roberl  Uiterwyk's  4K  BASIC  Interpreter  Program;  Help  Your  Computer  Understand  Your  Voice 

Vol.  2,  Issue  8,  JULY,  1977 

□iablo'Output  Driver  Routine;  Some  Further  Notes  on  Robert  Uiterwyk's  Floppy  ROM  4K  BASIC;  Microcomputerized  Combination  Lock;  PiA  TesMOTST 

Vol.  2,  Issue  9,  AUGUST,  1977 

The  Shadow  of  What?;  A KIM-1  Sidereal, rSolar  Clock;  Solar  Eclipse  Prediction  by  Microcomputer;  Viking  UPLINKiDOWNLINK;  Star-Ship  Simulation-Part  1 

Vol.  2,  Issue  10,  SEPTEMBER,  1977 

General  Ledger  Program;  Microcomputers;  The  Intelligent  Terminals:  Star-Ship  Simulation-Part  II;  PerSci  Intelligent  Floppy  Disc  Controller 

Vol.  2,  Issue  11,  OCTOBER,  1977 

Computers  for  Survival;  Poriable  Automated  Mesonei;  The  Energy/Environment  Simulators;  Biorhythm:  Assembly  Language  Structured  Programming;  Video  Chase  lorSOBO/VDM 

Vol.  2,  Issue  12,  NOVEMBER,  1977 

Poinl  Humans:  Optical  Perception  of  People  and  Computers;  A Byle  of  Music:  General  Ledger  Package:  The  Micro  Bookmaker,  Conclusion;  Number  Base  Conversion  Program 


Vol.  2,  Issue  13,  DECEMBER,  1977 

Household  Finance  System  I and  II;  Personal  Accounts  Payable  Program:  The  Pocket  Computer;  A Firmware  Model  Railroad  Controller;  Up  Your  Terminal;  Mullvibralors;  Piranha 


Vol.  3,  Issue  1,  JANUARY,  1978 

The  Word  Processor;  Medical  Accounts  Receivable  Package;  How  to  Buy  an  Apartment  House;  Turning  Toward  Meca;  Computerfesei  Speech  Writer;  Tax  Calculation  Program 
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1 6K  STATIC  RAM 

THE  WAY  YOU  LIKE  IT 

Assembled  and  tested $595 

Guaranteed  tor  one  toll  year 

16Kkit  $525 

8K  kit  : $295 

Kitwith  all  but21 14  memories $88 

BIANK  BOARD $35 

COMPARE  THESE  FEATURES: 

• S-tOO  BUS  COMPATABIE 

• COMPLETELY  STATIC  WITH  NO  CLOCKED  CHIP  SELECT  OR  REFRESH 

• WILL  RUN  ON  Z-80  SYSTEMS  AT  4 Mhz  WITH  NO  WAIT  STATES 

• WILL  RUN  ON  ALPHA  MICROSYSTEMS  AM- 100  AND  ON  DMA  SYSTEMS 

• USES  2114  MEMORIES— AN  INDUSTRY  STANDARD 

• HAS  INDIVIDUALLY  ADDRESSABLE  4K  BLOCKS  OF  MEMORY 

• SOFTWARE  WRITE  PROTECTION  IN  4K  BLOC  KS 

• PAGING  OR  BANK  SELECT  FEATURE  FOR  MEMORY  EXPANSION  AND  LOW 
SOFTWARE  OVERHEAD  TIMESHARING  SYSTEMS 

• COMPLETELY  BUFFERED  ADDRESS  AND  DATA  I INES 

• SINGLE  8 VOLT  POWER  SUPPLY 

• HIGH  QUALITY.  LOW  PROFILE  SOC  KETS  FOR  ALL  IC'S 

• SOLDER  MASKED  P.C.  BOARD  AND  SCREENED  PARTS  PLACEMENT  LEGEND 
FOR  EASE  OF  CONSTRUCTION  AND  DEPENDABILITY 

S-100  BUS  TERMINATING  BOARD  $25 

Absorbs  noise,  oversbool,  ringing,  reflection. 

S-100  EXTENDER  BOARD  $16 

With  lumpers  in  power  supply  lines  lor  current  measurements.  Low  profile 
so  card  can  remain  in  the  machine  with  cover  on.  Wide  edge  connector. 

PRICES  SHOWN  INCLUDE  U S.  SHIPPING.  WE  ACCEPT  VISA.  MASTER  CHARGE 
CASHIERS  (HECK  M.O.  ALLOW  TIME  FOR  PERSONAL  CHECKS  IO  CLEAR  COD 
ORDERS  ADD  S I UTAFI  RESIDEN  TS  ADD  4 VJ  TAX. 

Digital  Micro  Svstems 

BOX  1212,  OREM,  UTAH  84057 

(801)224-2102  y 
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WHAT  WOULD  YOUR 
PERSONAL  COMPUTER  SAY 

IF  IT  COULD  TALK? 

GET  SPEECH  POWER 

WITH  THE 

COMPUTALKER 
SPEECH  SYNTHESIZER 


S-100  BUS 


ASSEMBLED  CIRCUIT  BOARD 
COMPLETE  WITH  SOFTWARE 
FOR  PHONETIC  INPUT  430.00 

CALIF.  RESIDENTS  ADD  6%  SALES  TAX 


WRITE  FOR  INFORMATIVE  LITERATURE 

COMPUTALKER  CONSULTANTS 
P.0.  BOX  1951,  DEPT.  A,  SANTA  MONICA,  CA  90406 
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tlons  on  the  European  side,  we  believe  we  can  make  a 
contribution  to  bringing  the  European  amateur  and 
spare  time  professional  closer  together  with  the  engi- 
neers and  businessmen  in  Silicon  Valley. 

Since  Europe  is  very  heterogeneous  and  two  persons 
can  cover  more  than  one,  we  have  decided  to  do  this  col- 
umn together.  This  should  also  give  you  a more  balanced 
picture  since  we  both  have  to  agree  on  what  we  write. 

If  you  out  there  in  Europe  would  like  us  to  write  about 
your  product,  service,  computer  store,  computer  club  or 
experience  with  your  American  supplier,  call  us  on  Paris 
333-18-14  or  962-23-97.  We  will  be  glad  to  discuss  any 
item  with  you. 

The  following  material  Is  now  somewhat  dated  since 
the  magazine  elected  to  hold  Hans'  and  Roland’s  col- 
umn tor  Inclusion  Into  the  INTERNATIONAL  SPECIAL  The 
report,  however,  contains  Information  of  current  value. 

—Editor 

One  of  the  biggest  and  best  known  international  exhi- 
bitions took  place  in  Paris  from  September  21  through 
September  30  for  the  28th  time.  This  is  the  “SICOB-Salon 
International  de  1‘lnformatique,  de  la  Communication  et 
de  I'Organisatlon  du  Bureau.”  As  the  name  says  this 
covers  all  kinds  of  data  processing, 'Communications  and 
office  organisation  equipment.  There  is,  however,  a cer- 
tain concentration  on  small  and  medium  size  data  pro- 
cessing equipment.  For  this  reason  this  exhibition 
should  be  of  particular  interest  for  all  manufacturers  of 
microcomputers,  peripherals  and  associated  products. 

The  SICOB  usually  attracts  about  300,000  visitors 
from  over  100  countries.  In  1976  one  thousand  seven 
hundred  eleven  trade  marks  from  28  countries  were  ex- 
posed on  600  booths. 

Since  a few  years  the  exhibition  takes  place  in  a spe- 
cial building  in  one  of  the  suburbs  of  Paris.  Outstanding 
facilities,  excellent  organisation  and  easy  commuting 
are  strong  points  of  the  SICOB. 

Unfortunately  the  exhibition  area  of  894,000  square 
feet  cannot  be  extended  and  exhibition  space  is  difficult 
to  obtain.  Space  reservation  for  1978  starts  right  after 
SICOB  1977  closes  Its  doors.  Anybody  who  wants  fur- 
ther Information  contact:  French  Chamber  of  Commerce 
In  the  United  States,  1350  Avenue  of  the  Americas,  New 
York,  NY  10019,  Tel.  (212)  582-4860;  or  contact  Conven- 
tion lnformatlque,6,  Place  de  Valois,  75001  Paris/France, 
Tel.  261-52-42. 

Most  of  the  large  U.S.  and  European  manufacturers  of 
data  processing  equipment  for  the  small  business 
market  are  present.  This  year  we  noticed  for  the  first 
time  some  of  the  U.S.  microcomputers.  We  saw  Commo- 
dore's PET  with  delivery  vaguely  quoted  to  be  in  third 
quarter  1978. 

A supplier  of  storage  media  used  an  IMSAI  system 


52  INTERFACE  AGE 


FEBRUARY  1978 


TIMESHARING 

The  80-1 03A  works  both  ways.  Your  system  can  call  a timesharing  service  and  communicate  as  an  intelligent 
terminal  OR  your  S-100  system  can  be  the  timesharing  system  where  the  80-103A  answers  the  phone  and 
communicates  with  terminals  or  other  processors. 


80-103A  DATA  COMMUNICATIONS  ADAPTER 


The  80-103A  DATA  COMMUNICATIONS  ADAPTER  was  developed  to  function  as  an  S-100  bus 
compatible  serial  interface  incorporating  a fully  programmable  modem  and  Telco  interface.  These 
functions  are  usually  accomplished  by  the  use  of  two  separate  modules:  1)  a serial  I/O  board,  and 
2)  an  externa!  modem.  By  combining  these  features  on  a single  board,  the  80-103A  can  offer 
microcomputer  applications  significant  cost/performance  advantages  over  other  implementations. 


• FULLY  PROGRAMMABLE  FEATURES 

• AUTOMATED  DIALING  AND  AN- 
SWER 

• ORIGINATE  OR  ANSWER  MODE 

• 110-300  BIT/SEC  DATA  RATES 

• CHARACTER  FORMAT  AND  PARITY 

• ERROR  DETECTION 

• FULLY  BUFFERED,  OUTPUTS  DRIVE 
25  S-100  BUS  LOADS 

DC  Hayes  Associates  offers  a full  range  of  capabilities 
for  solving  your  information  handling  problems. 
Whether  your  problem  is  large  or  small,  we  will  apply 
innovative  techniques  for  finding  the  best  solution. 
Contact  us  about  our  products  and  services. 


• STANDARD  U.S.  FREQUENCIES 

• FULL  TELCO  COMPATIBILITY  WHEN 
ATTACHED  TO  DAA 

• COMPATIBLE  WITH  EXISTING  TELE- 
TYPES AND  TIME  SHARING  MODEMS 

• ALL  DIGITAL  MODULATION  AND 
DEMODULATION.  NO  ADJUSTMENTS 
REQUIRED. 


PRICES: 

Assembled  80-1 03A  with  48  hour  burn  in 
and  90  day  warranty  is  $279,95 

Bare  Board  with  manual  is  $49.95 


D C Hayes  associates 

P.0.  Box  9884  • Atlanta,  Georgia  30319  • (404)  231-0574 
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BUILD  YOUR  OWN 
VIDCO  TERMINAL  FOR 
$95  "PLUS"* 


• Serial  ASCII  or  BAUDOT 

• Full  X-Y  Cursor  control 

• 12S  Character  including 
upper  and  lower  case 


• 16  lines  X 64  characters 

• Si  00  CompatabiHty 

• No  Supporting  Software 
required 


* The  SCT-TOO  Single  Card  Terminal  interfaces  directly  to  any 
computer  or  modem  having  serial  ASCII  or  BAUDOT  capability. 
It  requires  only  the  addition  of  a standard  ASCII  keyboard,  and  a 
TV  monitor*  It  is  available  as  a partial  kit  for  $95*00  including 
the  PC  board,  character  generator  ROM,  and  the  3870  micro- 
computer* The  complete  SCT-100  kit  is  Si  55  JO  ($185  JO 
prewired  & tested). 

To  order,  call  or  write  today*  MC,  BAC  Accepted. 


XTTEX  CQRP.  P.O*  Box  #20887,  Dallas,  Texas,  75220 
Phone  (214)  620-2993 
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16K  RAM 

FULLY  STATIC 

$450 


INTRODUCTORY 
KIT  PRICE 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT-8080  KfT  $440 

SYSTEM  W/16K  & I/O 
TT  8080  S KIT  $1050 

10' SLOT  MAIN  FRAME 
TT’10  KIT  $325 

CARD  CAGE  & 
MOTHER  BOARD 
ECT-1GQ  KIT  $100 

WITH  CONNECTORS 
& GUIDES 

ECT-100-F  KIT  $200 

CPUfS,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 


iHl — 

DEALER  INQUIRIES  INVITED  SHIPPING  EXTRA 

ELECTRONIC  CONTROL  TECHNOLOGY 

FACTORY  ADDRESS  MAILING  ADDRESS 

763  Ramsey  Avenue  P,0.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 

(201)  686  8000 


and  demonstration  software  from  Euro  Computer  Shop. 
We  also  saw  an  OSI  Challenger.  French  microcomputers 
are  also  coming  into  the  picture. 

R2E  presented  their  “MICRAL51  product  line  which  is 
in  the  upper  range  and  more  Mini  than  Micro.  R2E  also 
exhibited  at  the  latest  NCC  in  Dallas* 

Fontel  Informatique  and  MBC,  which  we  had  seen  al- 
ready in  76  have  made  significant  progress  with  their 
products* 

Fontel’s  system,  which  they  sell  to  OEM  only,  is  avail- 
able in  8080  or  Z-80  version* 

MBC’s  “ALCYANE”  is  an  8080-based  development* 
Both  systems  provide  the  standard  interfaces  and  attach- 
ment of  floppy  discs  but  are  using  their  own  bus  archi- 
tecture* Unfortunately  they  are  not  S-10G  bus  compat- 
ible and  their  users  can  not  take  advantage  of  the  great 
variety  of  S-100  bus  boards. 

Olivetti  presented  its  P60XX  product  line  with  the 
P6040  competing  in  the  low  cost  microcomputer  market. 
For  approximately  $3,500  it  offers  16K  ROM,  3K  RAM.  an 
alphanumeric  keyboard,  a 16-column  printer  and  a spe- 
cial small  3K  diskette,  all  in  one  frame. 

During  the  S1COB,  seminars,  forums  and  conferences 
take  place.  Most  Interestingly  this  year  for  the  first  time 
a session  on  “Personal  Computing”  was  on  the  pro- 
gram. It  was  organized  by  an  association  of  young  execu- 
tives. At  the  conference  table  were  three  members  of 
the  Association  of  Young  Executives,  representatives  of 
the  Ministry  of  industry,  a French  manufacturer  of 
microcomputers  (R2E),  a representative  of  a computer 
store  (Euro  Computer  Shop)  and  a private  user. 

A large  number  of  people  attended  this  conference 
and  participated  very  actively  in  the  discussions.  The 
conference  covered  the  technology  development  of 
computers  up  to  today’s  microcomputers  and  the  im- 
pact these  developments  could  have  on  our  personal 
life.  Two  items  are  worth  noting,  a genera!  complaint 
that  most  of  the  literature  and  Instructions  are  only 
available  In  English;  there  was  a genera!  feeling  that 
people  are  not  as  familiar  with  computers  as  in  the 
United  States  and  thus  the  market  for  home  computers 
will  take  longer  to  develop. 

Of  special  interest  were  the  remarks  made  by  the  rep- 
resentative of  the  Ministry  of  Industry  who,  of  course, 
would  like  to  see  more  French  manufacturers  to  get  into 
this  market*  He  listed  six  conditions  for  a successful 
development  in  France: 

1)  Good  understanding  and  sizing  of  the  professional 
and  home  computer  market  potential: 

2)  Support  of  French  component  manufacturers; 

3)  Development  of  software; 

4)  Distribution  network; 

5)  Improved  methods  of  production; 

6)  The  determination  and  willingness  of  companies 
to  invest  in  this  market. 

With  this  conference,  SICOB  has  recognized  the  era 
of  Personal  Computing  and  we  would  not  be  surprised 
to  see  a larger  number  of  exhibitors  in  this  field  in  next 
year’s  exhibition* 

Hans  Drewitz  has  a background  in  economics  and  has 
been  working  with  computers  since  1960 L He  has  held 
jobs  as  a programmer,  systems  analyst , systems  pro- 
grammer and  various  management  positions.  Presently 
he  is  working  in  a key  product  management  job  covering 
Europe  and  some  other  countries . 

Roland  Hesse  has  a Masters  Degree  in  engineering 
from  TH  Dresden,  Germany.  He  has  been  working  in  the 
computer  field  since  1961  as  a programmer,  analyst  and 
in  various  management  positions  in  Germany ; the  USA 
and  France . 

Both  Roland  and  Hans  have  been  among  the  pioneer 
European  computer  hobbyists* 
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UP  AND  RUNNING 


TDL  EQUIPMENT  USED  BY  NEW  JERSEY  PUBLIC  TELEVISION 
TO  PROCESS  NEW  JERSEY  GUBERNATORIAL  PRIMARY  ELECTION  RETURNS 


John  Montagna,  computer  engineer  (above  left), 
lead  this  successful  network  team  in  generating 
election  results  speedily,  efficiently  and  reliably 
using  predominantly  TDL  hardware  and  soft- 
ware. Montagna  created  three  programs  to  get 
the  job  done.  The  text  for  a SWAPPER  pro- 
gram was  written  and  assembled  using  the  TDL 
TEXT  EDITOR  and  Z80  RELOCATING  MACRO 
ASSEMBLER.  The  SWAPPER  text  and  all 
debugging  was  run  through  TDL’s  ZAPPLE 
MONITOR.  The  relocatable  object  code  was 
punched  onto  paper  tape.  A MAIN  USERS 
program  updated  votes  and  controlled  air  dis- 
play. An  ALTERNATE  USERS  program  got 
hard  copy  out  and  votes  in.  The  latter  two 
programs  were  written  in  BASIC.  Montagna 
modified  the  ZAPPLE  BASIC  to  permit  time- 
sharing between  the  two  USERS  programs. 


TDL’s  XITAN  SYSTEMS  have  the  capacity  to  do 
similar  tasks  for  you.  Write  to  us  for  XITAN 
information  and  the  name  of  your  nearest  TDL 
dealer. 


Four  screens  were  incorporated,  two  terminals 
entered  votes  as  they  came  in  and  were  used 
to  call  back  votes  to  check  accuracy.  Mon- 
tagna called  on  the  power  and  flexibility 
offered  by  TDL’s  ZPU  board  and  three  Z-16 
Memory  boards. 

Montagna’s  setup  worked  constantly  for  over 
four  hours  updating  and  displaying  state-wide 
and  county-wide  results  without  flaw. 

“I  chose  TDL  because  they  have  all  the  soft- 
ware to  support  their  hardware,  and  it’s  good; 
it  has  the  flexibility  to  do  the  job.” 

John  Montagna 


We  salute  John  Montagna  and  NEW  JERSEY 
PUBLIC  BROADCASTING  for  spearheading 
the  micro-computer  revolution. 
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INTRODUCTION 

We  were  a small,  Philadelphia-based  group  of  tech- 
nology freaks— you  know  the  kind,  always  building  a 
better  light  organ  or  a home  music  synthesizer  We  had 
gone  through  a series  of  calculators,  working  our  way 
up  from  a simple  number-cruncher  to  the  more  sophisti- 
cated card' prog  ram  maples,  and  finally  became  the  first 
kids  on  the  block  to  build  a microcomputer  kit.  By  add- 
ing our  previous  experience  in  audio  electronics  and 
stock  market  computers,  we  managed  to  get  the  thing  to 
sing  and  dance,  so  it  was  time  to  go  on  to  something 
more  challenging, 

THE  SPACE  RACE  SYNDROME 

We  have  always  been  interested  in  space,  from  the 
very  first  Sputnik  right  up  to  the  present  Space  Shuttle. 
Unfortunately,  even  with  the  space  program  growing  by 
leaps  and  bounds,  there  is  still  little  room  in  the  industry 
for  the  stay-at-home  experimenter.  You  simply  can’t 
build  your  own  spaceship  and  take  off.  We  have  tried 
everything  from  a cardboard  carton  “kiddieshlp"  built 
for  a younger  brother  to  a more  sophisticated  “fantasy 
boothu  made  of  styrofoam  and  cardboard.  Knobs  were 
glued  onto  the  foam  and  meters  were  rigged  out  of 
photographs  and  drafting  tape.  On  black  and  white 
videotape,  the  results  were  impressive  enough  to  give 
us  the  courage  to  go  on. 

Recently  we  took  part  in  a course  called  “Orientation 
to  Flight.1'  The  course  gave  us  flight  theory  and  several 
hours  on  both  hydraulic  and  electromechanical  flight 
simulators  (Photo  2),  plus  some  brief  “in  flight"  training. 
The  simulators  provided  an  eye-opening  experience. 
The  hydraulic  simulator,  seen  from  the  ground  as  almost 
an  amusement  park  ride,  suddenly  became  real  as  you 
were  strapped  inside.  Although  the  simulation  was  a 
limited  one,  so  much  direct  and  peripheral  attention  was 
taken  up  while  monitoring  the  Instruments  and  allowing 
the  mind  to  experience  the  “flight"  that  the  surrounding 
walls  were  forgotten.  We  were  flying! 

Then  it  occurred  to  us:  here  was  a way  we  could  sail 
through  the  solar  system.  Here  was  a chance  to  learn 
about  computers,  about  physics,  about  space  flight, 
without  a huge  expenditure  of  money  and  time.  Here 
was  an  opportunity  to  combine  all  we  had  learned 
through  years  of  model  rocket  launches  (Photo  3),  and 
two  decades  of  varied  electronic  experience. 

The  “SFS  Wallet  size"  was  about  to  be  committed  to 
paper. 

Nearly  everyone  reading  this  article  has  at  one  time 
played  some  version  of  “Space  War"  or  “Lunar  Lander.” 

I usually  jump  at  the  chance  to  play  a new  version  of  any 
space  game,  not  just  for  the  fun  of  it  but  also  to  evaluate 
how  real  the  simulation  feels.  Unfortunately,  most  of 
these  games  were  written  to  run  on  a time-shared  print- 
ing terminal,  so  the  end  result  is  often  less  than  thrilling. 
Two  dimensional  Space  War,  even  when  displayed  on  a 
CRT,  became  boring,  and2-D  lunar  lander,  with  keyboard 
input,  is  even  less  enjoyable.  After  all,  I can  play 
3-dimensiona!  advanced  Star  Trek  complete  with  long 
range  tracking,  course  controls,  sensors,  shields, 


phasers,  photon  torpedoes,  Klingons,  Romulans,  Valli- 
cians,  Nubian  freighters,  a starbase  with  various  com- 
mands and  even  tractor/transporter  beams,  on  an  HP-67 
or  -97,  using  only  six  program  cards.  Surely  something 
more  spectacular  could  be  done  using  a microprocessor. 

THE  BEST  LAID  PLANS  . . . 

The  simulator  project  was  approached  as  a sort  of 
"team  hobby."  This  was  to  be  a fun  project,  something 
in  which  we  could  all  get  involved,  and  would  eventually 
all  ieam  to  fly.  We  did,  however,  feel  it  was  best  to  set 
out  a list  of  objectives  for  the  project,  and  also  to  keep 
minimal  records  on  the  amount  of  time  and  money  spent. 
A bill  of  materials  on  the  cost  is  shown  in  Table  111  at  the 
end  of  this  article,  for  those  who  want  to  follow  in  our 
footsteps. 

Our  first  objective  became  realism.  We  would  make 
the  simulation  so  elaborate  that  all  of  the  pilot's  atten- 
tion would  be  absorbed  and  the  real  world  ignored.  We 
also  irelied  on  distraction,  adding  six  small  speakers  to 
provide  sound  cues,  and  three  video  monitors  (one  a 25" 
diagonal  sgreen  ito  substitute  for  a window),  as  well  as  a 
host  of  controls,  instruments  and  indicators,  all  either 
connected  ltd  the  processor,  or  intertwined  with  “pinball 
machine]  logic."  Thus  far,  no  one  has  noticed  the  lack  of 
weightlessness  nor  the  missing  crush  of  acceleration. 

A second  vital  factor  was  cost  (see  Tables  II  and  111). 
Since  this  was  a spare  time  project,  all  expenses  would 
be  out  of  pocket,  and  had  to  be  cut  to  the  minimum.  We 
decided  on  a final  budget  of  $500,  a figure  which  seemed 
to  hold.  The  rule  of  thumb  became:  If  itTs  not  free,  scrap, 
surplus,  junk  or  from  our  inventory  (in  that  order),  then 
fake  It.  If  you  can’t  fake  it,  then,  and  only  then,  buy  it  — 
preferably  at  a discount.  We  felt  our  latent  scrounging 
instincts  coming  to  the  fore, 

A third  objective  was  software  simplicity.  We  decided 
to  simplify  the  software  requirements  by  writing  most  of 
the  software  in  BASIC.  However,  in  order  to  support  the 
illusion  of  a real-time  simulation,  some  video  display 
functions  were  allocated  to  machine  language  subrou- 
tines which  would  be  called  from  BASIC.  At  this  point, 
the  advantages  of  running  8080  BASIC  in  aZ-80  CPU  and 
the  marvels  of  the  Z-80  itself  became  apparent.  First  of 
all,  having  a second  set  of  registers  in  the  Z-80  is  like 
having  a second  CPU  with  which  to  work  when  you  inter- 
rupt BASIC.  The  advantages  of  block  Instructions  be- 
came obvious  when  we  had  to  move  screenfuls  of  video. 
This  CPU  also  enabled  us  to  use  Zilog  CTC  program- 
mable counter-timers  and  a handful  of  other  parts  to 
substitute  for  software-intensive  analog-to-digital  (joy- 
stick, thrusters),  and  digital-to-frequency  (speakers)  con- 
version. With  those  time  wasters  out  of  the  way,  BASIC 
was  free  to  do  what  it  does  best:  solve  equations,  handle 
strings  and  pass  data  to  both  machine  language  sub- 
routines and  peripherals.  As  if  this  were  not  enough, 
BASIC  also  has  command  over  a background  real-time 
control  structure. 

A fourth  objective  was  adaptability  of  the  craft.  We 
wanted  to  be  able,  by  changing  the  BASIC  program,  to 
simulate  an  Apollo  capsule,  a Lunar  Lander  (LEM),  a 
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PHOTO  2 Author  (Lance  E.  Strickler)  piloting  craft  dur 

ing  research, 

space  shuttle  or  any  one  ot  a number  of  science-fiction 
vehicles  (see  Table  I)*  After  a bit  of  research  into  the 
problem,  we  decided  to  list  the  different  simulation  pro* 
grams  we  felt  confident  we  could  write  (given  infinite 
time).  From  this  list  we  then  determined  what  controls 
and  displays  were  necessary  to  operate  these  various 
spacecraft  and  their  simulations.  As  it  turned  out,  one 
3-axis  (roll,  pitch  and  yaw)  joystick,  three  thruster 
translation  switches  (up/down,  port/starboard,  for* 
ward/aft),  three  linear  action  main  thrust  controls,  six 
assorted  switches  and  ten  lamps  would  serve  as  a good 
average  for  active  controls  (see  Photos  4 and  5). 
However,  since  the  I fO  interface  is  so  simple  and  cheap, 
we  have  added  the  capability  of  controlling  64  of  the  in- 
dicator lights  and  reading  64  of  the  switches.  Some  of 
the  logic  is  hardwired  into  the  switches  so  that  one  bit 
on  the  input  port  is  reading  a group  of  switches.  This 
also  eliminated  the  need  for  an  input  mux  and  decoding 
software.  For  example,  when  the  pilot  takes  over  manual 
control  of  the  main  engines,  he  must  throw  the  auto/ 
manual  switch  to  "manual,”  select  orbital  or  main 
engine  switches,  and  set  the  electrical  subsystems 
from  "off”  to  "primary”  or  "secondary.”  He  then  moves 
the  safe/arm  switches  to  "arm,”  fires  the  engine  and  op- 
tionally arms  and  fires  explosive  bolts  for  lift-off,  etc. 
This  uses  up  twenty  surplus  switches,  but  when  hard- 
wired uses  only  eight  input  bits  (see  Figure  1).  "Pinball 
machine  logic”  of  this  sort  is  located  in  many  of  our 
general  spaceship  systems  as  well  as  in  "real”  aircraft 
and  spaceship  simulators. 

A fifth  objective  was  that  the  versatility  of  our  micro- 
processor not  be  impaired.  At  first  we  discussed  using  a 
collection  of  Sphere’s,  SC/MPs  and  so  forth  which  we 
had  on  hand,  rather  than  our  main  processor.  This  would 
have  meant  using  the  Spheres  to  run  the  screens,  and 
the  SC/MPs  to  run  the  switches  and  lights.  A fancy  set- 
up, but  what  a mess!  We  finally  decided  that  we  would 
use  one  CPU  to  run  the  whole  show,  adding  two  more 
video  cards  (one  purchased,  one  borrowed),  to  the  one 


PHOTO  3 Model  rocket  being  prepared  for  launch. 
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I.  Apollo  Program  Simulation 

A.  Saturn  IB  Launch  Vehicle 
1*  Earch  Orbit 

a.  Insertion 

b.  Circularization 

2.  Skylab  Docking 

3.  Apollo  Rendezvous 

4.  Soyuz  Docking 

5+  Controlled  Re-entry 
Saturn  V Launch  Vehicle 

1.  Earth  Orbit 

a.  Launch 
b*  Insertion 

2.  Circumlunar  Track 

a,  Translunar  Injection 

b.  LEM  Docking 

a Mid-course  Corrections 

1.  5 hour,  6 minute 

2.  55  hour,  30  minute 

3.  63  hour,  15  minute 
D.  Lunar  Orbit 

1.  Insertion 

2.  Circularization 

3.  LEM  Lunar  Landing 

4.  LEM  Ascent,  Docking 
E<  Transearth  Injection 

R Midcourse  Correction 
3*  Controlled  Re-entry 
IL  Space  Shuttle  Simulation 

A,  Earth  Orbit  Insertion 

B,  Orbital  Operations 

1.  Orbit  Circularization 

2.  Satellite  Mission 

a.  Orbital  Release 

b.  Repair  Rendezvous 

c.  Deep  Space  Probe  Launch 

3.  Shuttle  Rendezvous  and  Docking 

4.  Skylab  Docking 


5.  Research  Mission 

a.  Upper  Atmosphere 

b.  Solar  Phenomena 

c.  Astronomical 

6.  Cargo  Delivery 

C.  Re-entry,  Glide  Landing 
III . Science  Fiction  Simulations 
A.  Extended  Space  Shuttle 
1,  Asteroid  Pick-up/Mining 
2+  Venus  Fiy-by 

3.  Mars  Exploration 

a.  Lander  Release 

b.  Lander  Orbit/Docking 

4.  L5  Shuttle  Service 

5.  Lunar  Shuttle  Service 

6.  Comet  Chase 

7.  Orbital  Trash  Pick-up 

EL  Interplanetary  Spaceliner 

1,  Space  Station  Docking 

2.  Planetary  Cruise 

C.  Interstellar  Research  Vehicle 

1.  Hyperspace  Jumps 

2.  Near  Star  System  Exploration 

a.  Star  Orbital  Operations 

b.  Planetary  Operations 

3.  Binary  Star  System  Exploration 

4.  Gas  Cloud  Sampling 

5.  Mapping  Expedition 

D.  Earth  Orbit  Tactical  Ship 

1 Offensive  Missile  Evasion 

2.  Satellite  Search  and  Destroy 

3.  Alien  Orbital  Dogfight 

E.  Starship  Enterprise 

1.  Warp  Drive  Voyage 

2.  Klingon  Battle 

a.  Surprise  Attack 

b.  Search  and  Destroy 


Table  1.  Simulation  Outline 


Figure  1.  “Pinball  Machine  Logic”  switch  wiring  (front  panel  seen  in  Photo  5). 
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PHOTO  4 Some  starboard  side  controls  and  displays. 


PHOTO  5 Some  port  side  controls  and  displays. 


we  already  owned.  Although  we  now  had  the  restriction 
of  Keeping  the  “off  ice  work”  capability  of  the  processor, 
we  feel  that  the  knowledge  we  absorbed  while  adapting 
it  more  than  made  up  for  this  handicap. 

Our  final  requirement  was  that  the  unit  be  portable. 
After  all,  if  this  project  turned  out  half  as  well  as  we  fore- 
saw,  it  would  be  something  we  would  want  to  show  off. 
We  would  want  to  take  it  to  hobbyist  meetings,  conven- 
tions, possibly  trade  fairs.  We  decided  to  make  the  ship  an 
assemblage  of  individual  boxes,  each  with  only  a few  inter- 
connecting wire  runs  and  an  AC  input.  For  example,  in  the 
port  console,  the  switch  illumination  power  transformer 
is  internal.  It  also  includes  the  indicator  lamp  driver 
card.  The  switches  and  the  analog  I/O  card  each  connect 
to  the  processor  with  a 16-wire  ribbon  cable;  the  over- 
head speaker  outputs  (port  forward  and  aft)  and  a low 
voltage  power  cable  each  have  individual  connections. 

Our  past  experience  in  providing  sound  recording  ser- 
vices for  live  concerts  had  taught  us  that  time  was  an 
important  factor  when  setting  up  anything,  so  we  decid- 
ed that  the  entire  simulator,  including  the  rolling  chair, 
should  bolt  together  with  identical  (¥4-20  x 2 in.)  bolts 
and  a few  assorted  screws,  making  the  only  tools  need- 
ed for  assembly  to  be  a fts  in.  nut  driver  and  the  ever  pre- 
sent Swiss  Army  (27  tools  in  one)  knife.  The  script  was 
complete;  now  the  real  work  would  begin. 

ASSEMBLY  BEGINS 

The  first  serious  work  on  the  project  began  with  the 
New  Year.  We  began  to  gather  the  major  surplus  compo- 
nents and  “trial  fitted"  them  to  a design  we  had  not  yet 
finalized.  In  March  we  drew  up  the  plans  and  purchased 
the  raw  lumber  necessary  to  the  project.  It  was  then  that 
we  learned  that  it  pays  to  have  a friend  with  a woodwork- 
ing shop;  the  project  would  have  stopped  dead  for  lack 
of  a table  saw  and  the  expertise  to  use  it.  Although  we 
tried  to  engineer  the  pieces  so  that  they  could  be  cut 
withaminimumof  waste,  some  odd  angles  crept  in.  The 
sloping  consoles,  instrument  clusters  and  rolling  chair 
all  had  to  be  "‘human  engineered.”  We  found  that  cutting 
these  odd  angles  was  our  biggest  problem. 

We  discovered  that  freeing  the  main  CPU  from  drudge 
work  and  allowing  it  to  concentrate  on  the  simulation 
itself  was  both  a trial  and  a blessing.  While  it  did  make 
some  special  hardware  and  software  necessary,  it  gave 
us  a clear  goal  and  prevented  some  “wandering  engi- 
neering” which  might  have  otherwise  occurred.  We  used 
mostly  inexpensive  common  parts,  buying  only  those 
specialized  pieces  which  were  multifunctional. 

The  simulation  program  for  the  “SFS  Walletsize”  is 
written  in  PolyMorphic  Systems  BASIC  Version  A00. 
Within  this  program  are  calls  to  machine  language  sub- 
routines, and  peek  and  poke  statements  to  control  the 
interrupt  structures  and  I/O  devices  which  make  a large 
number  of  I/O  operations  possible. 

Peripheral  chips  on  the  bus  include  one  UART  I/O 
(General  Instruments),  one  USART  tape  I/O  (Intel),  four 
ACIA  terminal  and  printer  I/O  (Motorola),  four  CTC,  six- 
teen programmable  counter-timers  (ZMog),  one  PIA  16- 
bits  parallel  I/O  with  handshake  (Motorola),  and  sixteen 
8212  128  bits  parallel  I/O  (Intel).  The  system  also  con- 
tains three  PolyMorphic  video  boards. 

40K  of  memory  is  available  at  present,  all  on  4K  cards 
from  various  manufacturers.  Some  I/O  cards  were  pur- 
chased and  heavily  modified;  others  were  built  from 
scratch  using  a Vector  wiring  pencil.  Timekeeping  within 
the  simulation  is  provided  by  a crystal-controlled  hard- 
ware time-of-day  clock,  as  well  as  the  real-time  clock 
function  of  the  PolyMorphic  Systems  BASIC. 

Analog  and  audio  output  functions  are  performed  by 
the  Zilog  CTC  chips  and  by  interface  circuits  of  our  own 
design.  Switches  and  lights  are  interfaced  through 
parallel  ports  and  more  of  our  own  circuits.  All  cards  are 
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LOADED  WITH  EXTRAS 
AT  NO  EXTRA  COST 

• Microprocessor  controller 

• Serial  RS232C  interface 

• Parallel  TTL  level  interface 

• Full  upper  and  lower  case 
ASCII  character  set  (96 
characters) 

• Full  8V2  inch  wide  paper 

• Line  length  of  80  columns  at 
1 0 characters  per  inch 

• Impact  printing 

• 7x7dot  matrix 

• Ordinary  paper— roll,  fanfold, 
or  sheet 

• Serial  baud  rate  to  1 200  bits 
per second 

• Multiple  line  buffer  of  256 
characters 

• Built-in  self  test  mode 

• Instantaneous  print  rate  to 
1 00  characters  per  second 

• Sustained  throughput  to  50 
characters  per  second 

• Multiple  copies  without 
adjustment 

• Reinking  ribbon  mechanism 

• Expected  ribbon  life  of  1 0 
million  characters 

• Front  panel  operator  controls 

• Attractive  table  top  console 


Check  the 
impressive 
features  on 
Integral’s 
new  IP-125 
Impact  Printer 


Complete,  ready-to-operate . . . 
the  first  impact  printer  to  offer 
big  printer  performance  at  a 
mini-printer  cost. 

Write  for  complete  information 
or  call  (61 7)  926-1 011 


Integral 
Data  Systems 

» INC 

5 BRIDGE  STREET 
WATERTOWN,  MASS.  02172 


. . . AND  FOR  VERY  LITTLE  MORE 

• Line  lengths  to  1 32  columns 

• Instantaneous  print  rate  to 
1 65  characters  per  second 

• Sustained  throughput  to  80 
characters  per  second 

• Print  densities  of  8.3, 1 0, 1 2 
and  1 6.5  characters  per  inch 

• Options  program  selectable 
by  control  codes 

• Full  CRT  screen  size  multiline 
buffer  (2048  characters) 

• Special  set  of  graphic  symbols 

• Graphics  mode  dot  plotting 

• Form  feed  control 

• Eight  switch  selectable  form 
sizes 

• Automatic  page  boundary 
skip 

• Remote  printer  selection/ 
deselection 

• Automatic  line  feed  on 
carriage  return 


IP-225 

“The  Tractor  Impact” 
only  $949 

the  pin  feed  version  of  the  IP-125  with 
tractor  drive  forms  control  plus  all  the 
standard  features  of  the  IP- 1 25. 


FEBRUARY  1978 


CIRCLE  INQUIRY  NO.  25 


INTERFACE  AGE  61 


Mod  iiifrd  Ig # 

VfKtQtBfi 

intefifupi 


Time  of  Day 
Cluck 


Systenn  Support 


Mam  Memory 
11  & Poly  A 00 
Basic 

13K  Bfliic  Program 
Storage 


Mam  Video  Screen 
Real  Time  Clock 
Signal 


5 A Starring  Address 


H0  Homebrew 


Figure  2.  System  block  diagram. 


connected  to  the  $-100  bus  in  a modified  IMSAl  chassis. 
The  CPU  is  a modified  Z-80  card  (S.D.  Safes),  running  at  2 
MHz  (see  Figure  2). 

We  played  so  many  software  and  hardware  tricks  with 
the  computer  that  we  finally  had  to  erect  a sign  which 
told  the  public,  "It’s  not  all  done  with  mirrors,”  and  let 
me  add  that  we  couldn't  have  done  it  without  PolyMor- 
phic  Systems  products.  The  combined  effect  of  their 
BASIC  operating  system  and  their  video  cards  was  un- 
beatable. They  made  it  simple  to  control  output  ports, 
and  easy  to  read  input  ports.  Interfacing  to  machine  lan- 
guage commands  was  relatively  simple,  and  it  was 
essential  to  have  their  interrupt  and  real-time  operation. 
The  BASIC  graphics  statements  and  the  graphics  video 
cards  worked  well  together  and  enabled  us  to  produce  a 
reasonably  realistic  three-dimensional  simulation  in 
record  time. 

SIMULATION  SOFTWARE 

The  simulation  programs  were  written  three  days  be- 
fore the  public  maiden  voyage  of  the  *k$F$  Walletssze.” 
These  programs,  running  at  PC  77,  were  a 3-dimen- 
sional Lunar  Lander  program,  and  a docking  simulation. 
We  deliberately  simplified  the  Lunar  Lander  program  so 
that  passers-by  could  fly  the  ship;  this  included  two 
axes  on  the  joystick  (forward/aft,  port/starboard)  and 
one  slide  potentiometer  (descent  engine  variable 
thrust).  Three  video  screens  were  used  to  show  the 
lander  and  landing  platform,  displaying  port/starboard 
motion  on  the  main  screen,  with  forward/aft  on  the  port 
screen  and  an  overhead  view  on  the  starboard  screen. 
Six  small  speakers  provided  audible  feedback  for  the 
rocket  motor  operation;  all  other  switches  and  lights 
were  inactive.  The  average  simulation  runs  about  two 
minutes;  out  of  200  or  so  people  who  flew  the  ship  at  PC 
77,  only  two  landed  successfully. 


PHOTO  6 Main  screen  showing  docking  simulation. 
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PHOTOS  7a-7d  Animation  series  showing  side  view  of 
simulator  (small  square)  moving  progressively  closer  to 
command  ship  docking  module  (note  the  Phantom 
Glitch,  the  square  near  the  bottom  of  the  screen,  pre- 
sent during  the  photo  session  and  not  seen  since). 


7c 


7d 
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The  docking  simulation  averages  about  six  minutes, 
and  was  too  complex  to  teach  to  exhibit-goers,  so  we 
demonstrated  this  one  ourselves.  This  program  uses  all 
three  axes  of  the  joystick,  one  slide  pot  and  a button  on 
the  joystick  for  variable  retro-thrust,  two  slide  pots  and 
one  switch  for  the  main  engine  thrust  and  ignition.  The 
main  screen  (see  Photo  6)  showed  a number  of  instru- 
ments (elapsed  time  indicator,  range,  X and  Y displace- 
ment, roll  angle,  forward  and  three  directional  velocities) 
as  well  as  an  alternating  display  of  cross-hairs  and  box- 
es, incrementally  sized  according  to  distance  and  a 
scale  factor.  The  port  screen  showed  more  instruments; 
main  fuel,  reserve  fuel,  fuel  flow,  total  thrust,  main 
engine  thrust  settings  and  retro  thrust.  The  lower  half  of 
the  screen  showed  the  exercise  score  (based  on  time, 
accuracy  and  fuel  conservation)  and  displayed  general 
computer  initialized  comments.  The  starboard  screen 
showed  a side  view  of  the  docking  module  in  four  pro- 
gressively larger  and  more  detailed  views,  with  the  “SFS 
Walletsize”  indicated  by  a plotted  dot  on  the  screen  (see 
Photos  7a-7d).  Pairs  of  lights  were  tied  into  the  pro- 
cessor and  blinked  in  random  sequence. 

Although  the  planned  software  kept  us  busy  until  “de- 
parture time,”  we  did  have  a few  bright  ideas  while  we 
worked;  these  were  temporarily  shelved  but  could  be 
added  at  any  time.  One  of  these  encompassed  the  possi- 
bility of  using  videotaped  scenes  from  the  landing  of  the 
actual  space  shuttle,  combined  with  300  baud  informa- 
tion on  the  audio  track.  The  result  would  be  an  “auto- 
pilot” landing  with  a “live”  outside  view.  The  “SFS 
Walletsize”  does  not  have  to  be  a spaceship;  it  could 
become  a Cessna,  a Piper  or  even  a blimp!  And  how 
about  a submarine?  With  BASIC  running  in  the  proces- 
sor, all  we  need  is  time. 

APPRAISAL  AND  CONCLUSION 

Thanks  to  our  previous  estimating  experience  and 
careful  scrounging,  the  project  came  in  well  under 
budget.  We'd  like  once  again  to  thank  our  surplus  deal- 
ers for  many  super  buys.  Of  course,  the  planned-for  sim- 
plicity of  design  and  careful  engineering  were  a major 
factor  in  achieving  this  cost  underrun,  (see  Tables  II  and 
III).  But  — we  did  have  a major  time  overrun.  The  lure 
and  fascination  of  the  project  caused  us  to  put  at  least 


100%  more  time  into  it  than  we  had  expected.  The  Wal- 
letsize continued  to  be,  to  paraphrase  a boater's  phrase, 
“a  large  hole  lined  with  wood  into  which  one  throws 
handfuls  of  time.”  We  are  continuing  to  write  new  pro- 
grams and  improve  old  hardware.  Fortunately,  many  of 
the  program  modules  and  subroutines  are  interchange- 
able between  simulations. 

However  — the  amount  of  fun  we've  had,  and  the 
knowledge  we  have  gained  building  this  thing  far  out- 
weigh any  disadvantages.  We  had  long  felt  that  micro- 
processors could  and  should  do  more  than  run  just  a 
keyboard  and  CRT.  Eventually,  we  would  like  to  have  the 
processor  running  a zoned  (by  room)  program  of  fire  and 
intrusion  detection,  environmental  control,  etc,,  with  a 
telephone  link  to  local  police  and  fire  departments,  all 
running  transparent  to  the  high  level  language  or  disc 
operating  system.  The  building  of  special  I/O  hardware 
and  the  writing  of  the  interrupt  driven  machine  language 
software  for  this  program  have  given  us  the  opportunity 
to  test  a number  of  ideas  we  had.  The  simulator  project 
has  thus  given  us  two  valuable  spin-offs:  a large  data 
base  of  component/design  reliability  information  and  a 
software  test  bed. 

Our  real  reward  has  come  from  the  people  who  have 
seen,  and  flown,  the  “SFS  Walletsize.”  Theopen  mouths 
and  staring  eyes  remind  us  of  kids  at  Christmas.  We 
were  delighted  by  the  crowds  at  PC  77  and  talked  our- 
selves hoarse.  They,  in  turn,  gave  us  suggestions  for  ap- 
plications of  the  entire  simulator,  as  well  as  specialized 
uses  for  selected  portions  of  the  software  and  hardware. 

AFTERTHOUGHTS 

We've  already  begun  to  consider  making  some  improve- 
ments on  the  “Walletsize,”  and  indeed  consider  build- 
ing a second.  We  would  like  to  add  a real  pilot's  seat, 
should  we  find  one  We  are  going  to  add  a tonneau  cover 
to  both  the  front  and  the  back,  so  that  it  can  be  pro- 
tected from  the  dust.  We  wish  we’d  had  more  than  48 
hours  to  put  it  together  the  first  time,  but  our  shooting 
schedule  was  a tight  one.  On  the  whole,  we're  moder- 
ately satisfied.  Now  that  we  have  given  you  the  general 
outline  of  what  the  simulator  is  and  does,  we  are  now 
going  to  cover  the  complexities  of  building  the  machine. 

Branched  to  Page  108 


Time  (Hrs) 

On  Hand  Value 

Purchase  Cost 

Wood 

100 

$ 78.96 

Hardware  (mechanical) 

$ 7,00 

$ 11.21 

Paint  & Spackle 

80 

$ 29.09 

Finishing 

26 

$ 4.50 

$ 23.95 

Line  Wiring 

8 

$ 7.00 

$ 31.10 

Controls  and  Displays 

50 

$ 46,40 

$233.75 

Special  Hardware  (elec.) 

$169,00 

Aircraft  Surplus 

40 

$ 14,00 

$ 27.00 

Design  and  Acquisition 

60 

$ 5.00 

TOTALS 

364 

$252.90 

$435.06 

Table  2.  Time  and  Cost  Breakdown 
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Qty 

Description 

Each 

Ext 

6 

2”  x 4"  x 8*  lumber 

$ 176 

$ 10.56 

4 

4’  x 8'  x Vz"  mahogany  plywood 

15.50 

62.00 

1 

4’  x 8’  x V4”  tempered  masonite 

6.40 

6.40 

misc,  hardwood  stringers 

on  hand 

5.00* 

64 

'A -20  x 2”  machine  screws 

.042 

2.69 

64 

T29  x 450  tee  nuts 

.03 

1.92 

8 

6-32  x W*  machine  screws  (s/s) 

.054 

,44 

8 

6-32  tee  nuts 

,02 

.16 

misc*  nails 

on  hand 

2.00* 

misc  wood  screws 

on  hand 

6.00* 

white  glue 

on  hand 

1.29* 

spackle 

on  hand 

1.85* 

1 gal- 

gray  polyurethane  paint 

12.95 

12.95 

1 qt. 

flat  black  paint 

3.85 

3.85 

misc.  expendable  painting  supplies 

9.15 

9.15 

2 yds. 

black  canvas 

3.00 

6.00 

1200  cu” 

foam  padding  (for  chair) 

2.00 

2.00 

345  sq” 

smoked  plexiglas 

5.20 

5.20 

1 pr 

appliance  rollers 

3.25 

3.25 

8 

black  metal  handles 

.50 

4,00 

2 

pieces,  alum,  extrusions 

1.00 

2.00 

misc.  cable  harnesses  & fittings 

on  hand 

3.00* 

vinyl  stick-on  letters 

on  hand 

1.50* 

2 yds. 

black  adhesive-back  vinyl 

.75 

1.50 

3 

duplex  boxes  with  outlets 

5.11 

15.33 

1 

15  amp  extension  cord 

8.00 

8.00 

3 

2-out  to  6-out  convert-a-plug 

79 

2.37 

4 ft 

braided  shield  (ground  plane) 

.10 

.40 

4 ft 

Romex  cable 

on  hand 

1.00* 

6 

line  cords 

on  hand 

6.00* 

4 

cleats  & 7Vi  watt  110V  AC  bulbs 

1.25 

5.00 

1 

5V  DC  power  supply 

24.95 

24.95 

1 

18V  AC  3 output  transformer 

on  hand 

10.00* 

2 

6V  AC  transformers 

on  hand 

6.00* 

1 

24V  AC  transformer 

on  hand 

8.00* 

6 

0.3  watt  speakers 

1,80 

10.80 

50 

push-push  illuminated  switches 

,10 

5.00 

34 

bat  handle  toggle  switches 

on  hand 

3,40* 

25 

illuminated  toggle  switches 

on  hand 

5.00* 

1 

3 axis  joystick  w/mods 

6.00 

6.00 

3 

linear  attenuators 

on  hand 

9,00* 

10 

24V  lamp  assemblies 

on  hand 

5.00* 

1 

keyboard 

25.00 

25.00 

1 

25”  diagonal  monitor  (incl.  repairs) 

47.00 

47.00 

2 

9”  diagonal  monitors 

40.00 

80,00 

1 

Gemini  mode  display 

5.00 

5,00 

2 

Apollo  mode  displays 

15.00 

30,00 

2 

analog  interface  cards 

8.00 

16.00 

3 

lamp  driver  cards 

6.00 

18.00 

misc.  cables  & connectors 

on  hand 

50.00* 

1 

S-100  bus  interface  card 
($60  LSI,  $6,  $19  card) 

on  hand 

85.00* 

2 

radio  compass  controllers 

2.00 

4.00 

1 

3 digit  readout  and  switch 

on  hand 

4.00* 

1 

ATC  transponder 

5.00 

5.00 

1 

1NT  control  box 

4.00 

4,00 

1 

ATC  controller 

10.00 

10.00 

1 

INE  dispenser 

3.00 

3.00 

1 

IFF  control  box 

1.00 

1.00 

misc.  indicators  & displays 
TOTALS 
On  Hand 
Out  of  Pocket 

•approximate  cost  if  purchased 

Table  3.  Materials 

on  hand 

$247.90 

$435.06 

10.00* 

Insure 

Your  Job 
Security 

With  the  explosive  growth  oi  microprocessor 
designs,  your  position  in  the  field  01  elec  ironies  can 
become  obsolete  m sic  rnontK>,  We  at  Systems 
Insights  know  haw  hard  it  is  to  keep  up,  so  we 
prepared  u book  just  tor  you.  Microprocessors  m 
Systems  walk*  you  through  seven  microprocessor 
based  designs  Including  both  industrial  and  can- 
stwner  dpplicdlimu  and  special  emphasis  on  the  ftf 
lamily  and  the  new  single  chip  microcomputer, 
i he  JU70 

WKAT  YOU  CET 

1 Complei  e m si  me  dons  a nd  e\p  I an  at  ion  v lo  pro  to- 
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manipulation  functions  tor  up  to  50  concurrently 
active  tasks 
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appliance  control  lei  subsystem  with  keyboard, 
display  and  lime  ot  day;  a telephone  call  moni- 
tor with  1 2 digit  storage  and  recall;  traitic 
recorder  system  with  simultaneous  high  speed 
input,  lime  ot  day  maintenance,  I/O  lorntttting; 
asynchronous  output,  and  a mull  id  unci  ion  audio 
sFgrvjl  generator  including  beeps,  warbles,  and 
vine  wave  synthesis, 

5 . Mi  crop  rocesso  r D i a gno  si  ic  s i nd ud  mg  I unc  1 1 ona  I 
RAM  lesh  (MARCH  and  GALLOP)  with  tailure 
print  out-  Jmlirecrional  l/Oselr  test  with  failure 
prim-out;  and  nn  board  ROM  ver location.  You 
owe  it  tu  yourvelr.  Insure  your  job  security  and 
open  doors  to  advancement.  Buy  Mrcroproees- 
sorv  in  System*  today! 


Rush  me  all  150  pages  oi  Microprocessors  rn 
W stems,  including  the  FREE  real  time  operating 
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Social  Impact  of  the  Computer 


“It  has  often  been  pointed  out  that 
when  something  changes  by  a factor  of 
ten  (often  referred  to  as  an  order  of  mag- 
nitude), it  has  profound  effects  on  soci- 
ety. For  example,  a person  can  walk 
about  4 miles  per  hour,  travel  by  auto- 
mobile at  something  like  40  miles  per 
hour,  or  go  by  jet  aircraft  at  roughly  400 
mph.  The  Apollo  astronauts  averaged 
about  4Q00  mph  in  their  trips  to  the 
moon.  Each  of  these  differs  by  a factor 
of  10  — 4-40-400-4000  — from  walking  to 
space  travel  in  three  orders  of  magni- 
tude. The  increase  made  possible  the 
flight  to  the  suburbs  and  drastically 
changed  our  mores.  The  jet  aircraft  has 
shrunk  our  world  immeasurably.  The  im- 
pact of  space  travel  is  just  beginning  to 
be  felt. 

“In  the  computer  field  even  greater 
orders  of  magnitude  changes  are  taking 
place  in  a short  period  of  time  ...  by 
1984  the  cost  of  computing  power  will 
decline  by  at  least  another  factor  of  100.” 
(Wessel,  Freedom's  Edge,  p.  viii) 


Imagine  what  would  happen  if  someone  predicted 
that  a familiar  item  would  decrease  in  cost  by  a factor  of 
TOO  by  1984.  A family  car  for  $60,  or  a house  for  $600! 
The  computer  itself  can  be  regarded  as  a means  of  in- 
creasing human  computational  power,  it  can  do  in  a ten- 
thousandth  of  a second  a computation  that  would  take  a 
man  several  seconds.  This  hundred  thousand-fold  in- 
crease in  speed  is  five  orders  of  magnitude.  It  is  almost 
impossible  to  obtain  accurate  figures,  but  to  a first  ap- 
proximation, it  can  be  said  that  in  the  thirty  years  be- 
tween 1950  and  1980: 

• The  cost  of  hardware— the  computer  itself— has 
dropped  about  three  orders  of  magnitude. 

• The  speed  of  computers  has  increased  by  about 
three  orders  of  magnitude. 

• The  cost  of  computing  has  dropped  by  about  five 
orders  of  magnitude. 

• The  power  of  computers  has  increased  by  at  (east 
three  orders  of  magnitude. 

• The  computational  speed  of  computers  compared 
with  the  human  brain  is  about  six  orders  ot  magni- 
tude greater. 

The  above  figures  are  intended  as  a general  guide.  Be- 
cause of  the  tremendous  development  of  computer  tech- 
nology, accurate  figures  are  impossible  to  obtain.  I 
would  appreciate  knowing  about  any  authoritative  sta- 
tistics that  are  available. 

If  three  orders  of  magnitude  change  in  the  speed  of 
transport  have  had  a profound  effect  on  our  society, 
how  can  the  change  implied  by  the  above  figures  be 
described?  There  comes  a time  when  the  amount  of 
change  becomes  so  large  that  there  is  a quantum  jump, 
a totaliy  new  effect.  I would  suggest  that  the  changes 
caused  by  the  introduction  of  the  computer  wifi  amount 
to  a quantum  change  in  our  society.  The  term  “revolu- 
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tion”  is  almost  too  quiet,  too  small  a term  to  describe 
the  effect.  The  computer  has  become  so  ubiquitous,  has 
so  pervaded  our  society  that,  paradoxically,  the  com- 
puter revolution  has  gone  almost  unnoticed.  Just  what 
the  total  impact  of  the  computer  will  be,  what  changes  it 
will  make  to  our  society  are  almost  impossible  to  pre- 
dict. The  revolution  is  still  too  new  for  accurate  predic- 
tion. In  my  opinion,  it  will  have  more  impact  and  a 
greater  effect  on  society  than  the  advent  of  the  auto- 
mobile and  television  combined.  When  the  automobile 
was  first  introduced  who  could  have  predicted  the 
changes  it  would  make  to  our  society? 

Computers  are  pervading  our  society  and  personal 
lives  to  an  astonishing  extent.  This  is  especially  true  of 
the  microcomputer,  the  computer-on-a-chip.  Virtually 
any  mechanical  or  rote  operation  is  susceptible  to  com- 
puterization. When  thinking  of  computers,  it  is  normal 
to  think  of  big  machines.  The  concept  of  the  computer  is 
popularized  in  science  fiction.  It  is  the  big  uses  that 
come  to  mind;  the  computer  in  a bank,  the  computer  in 
administration  printing  out  payrolls,  the  computer  in 
government.  But  computers  have  been  getting  smaller 
and  smaller,  and  cheaper  and  cheaper  until  we  now  have 
the  powerful  microcomputer.  It  is  now  cheaper  to  have  a 
microcomputer  control  a washing  machine  than  to  use 
traditional  mechanical  control.  Computer-controlled 
washing  machines,  sewing  machines  and  kitchen  stoves 
are  now  being  produced.  The  author  actually  used  a 
computer-controlled  oven  while  in  the  United  States  last 
year,  it  should  not  be  more  than  a year  before  this  type 
of  item  will  be  available  in  Australia. 

Computerized  television  games,  much  more  sophisti- 
cated than  the  standard  "TV  Table  Tennis,"  are  already  a 
reality.  There  are  several  available  in  the  United  States 
for  slightly  more  than  $100.  Such  dedicated  microcom- 


puters are  not  the  only  form  of  personal  interaction  with 
computers.  The  general  purpose  computer  is  almost  a 
reality.  A general  purpose  home  computer  is  on  sale  in 
the  United  States  for  about  the  cost  of  a colour  televi- 
sion set.  It  is  intended  to  sell  this  machine  as  a home  ap- 
pliance. It  is  sold  in  home  appliance  stores  exactly  the 
way  television  sets  are  sold  — buy  it,  take  it  home,  plug 
it  In,  use  it. 

As  teachers  and  educators,  we  cannot  afford  to  ig- 
nore the  computer.  A student  of  today  who  is  not 
familiar  with  the  computer  is  at  a grave  disadvantage  in 
trying  to  cope  with  his  personal  and  business  worlds. 
This  is  not  to  say  that  I advocate  teaching  computer  pro- 
gramming to  all  students,  nor  that  computer  program- 
ming should  become  a major  part  of  the  high  school 
syllabus,  I believe  this  to  be  a “non-issue”  that  will 
automatically  answer  itself  with  time.  I am  strongly  sug- 
gesting, however,  that  all  students  must  have  some  sort 
of  “computer  literacy.”  The  effective  person  in  the 
future  society  must  be  familiar  with  computers.  It  is  vital 
that  he  have  some  appreciation  of  computers.  He  must 
overcome  the  fear,  suspicion  and  the  mystique  that 
presently  surrounds  computers  and  their  use.  He  must 
appreciate  what  computers  can  and  cannot  do,  their  in- 
herent limitations  and  the  problems  associated  with 
their  use  — privacy,  data  banks,  computer  crime,  inabili- 
ty to  make  value  judgements.  Computers  will  cause  a 
number  of  social  problems  and  the  citizen  of  tomorrow 
of  every  nation  must  have  at  least  a basic  knowledge  of 
them  to  understand  and  cope  with  these  problems. 
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LSI-11  Microcomputers 


BACKGROUND 

One  of  the  most  dramatic  examples  of  medical  science 
at  work  is  the  intensive  care  unit  (ICUs)  at  a modern  hos- 
pital* Based  on  the  connection  of  patients  to  the  latest 
electronic  equipment,  including  an  increasing  number 
of  computers,  ICUs  often  mean  the  difference  between 
life  and  death  to  the  critioally-ML 

Originally  developed  from  the  post-operative  recovery 
room,  where  the  patient  was  observed  during  the  period 
immediately  following  an  operation,  intensive  care  units 
provide  a system  whereby  the  continuous  monitoring  of 
acutely  ill  patients  enables  a swift  response  to  adverse 
changes  in  the  patient’s  condition  during  the  three  to 
five  days  required  by  the  body  to  stabilize. 


Every  key  factor  affecting  recovery  is  under  constant 
scrutiny  and  an  overall  watch  is  kept  by  a computer.  Pro- 
grammed to  evaluate  and  compare  every  reading  fed  in- 
to it  by  the  monitoring  instruments,  the  system  flashes 
a warning  to  medical  personnel  whenever  measurements 
show  undesirable  variations*  A well-introduced  and  ac- 
cepted computer  system  handling  constant  monitoring 
allows  any  change  instantly  to  be  dealt  with.  This  is  par- 
ticularly important  in  the  case  of  cardiac  arrest*  Unless 
the  heart  is  restarted  in  three  to  four  minutes  the  pa- 
tient’s brain  will  be  starved  of  oxygen  causing  death  or 
permanent  brain  damage* 

The  costs  of  such  complex  systems  are  naturally  high, 
but  can  be  recovered.  The  removal  of  critically-ill  patients 
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in  Hospital  ICU’s  * By  Ed  Heesbeen 


from  genera!  wards  to  ICUs  enables  the  rest  of  the  hos- 
pital to  function  more  efficiently,  while  the  concentra- 
tion of  patients  with  the  most  potentially  lethal  condi- 
tions permits  an  increased  number  of  lives  to  be  saved. 

Out  of  every  100  patients  admitted  to  general  wards 
after  a myocardial  infarction,  about  30  die.  In  an  ICU  this 
toll  is  halved.  In  a general  ward  only  about  one  patient  in 
ten  survives  serious  chest  and  lung  injuries;  in  an  inten- 
sive care  unit  six  out  of  ten  are  likely  to  survive. 

ROTTERDAM  THORAX  CENTRE 

The  ICU  at  the  Thorax  Centre  of  the  Erasmus  Univers- 
ity Academic  Hospital  in  Rotterdam,  Holland,  is  an  ex- 
cellent example  of  computerised  monitoring.  The 


Thorax  Centre  has  at  present  an  18-bed  Intensive  Care 
Unit  divided  into  three  parts  — post-operative  care,  cor- 
onary care  and  respiratory  care.  Since  a single  patient  in 
just  the  post-operative  care  area  can  give  rise  to  more 
than  a dozen  signals  that  need  virtually  continuous 
monitoring,  it  is  obviously  impossible  for  the  nursing 
staff  to  handle  this  workload  and  still  perform  other 
nursing  chores.  In  fact,  a recent  work  analysis  showed 
that  more  than  half  of  the  time  was  spent  looking  at 
equipment  and  attending  machines  while  only  11%  was 
left  for  actual  nursing.  The  large  size  of  the  Centre's  ICU 
makes  the  use  of  a computer  necessary. 

* Reprinted  from  Microcomputer  Data  Publications,  May  1977, 
Amsterdam,  Netherlands. 


FEBRUARY  1978 


INTERFACE  AGE  69 


For  the  past  five  years  the  Centre  has  made  use  of  a 
highly  specialized  system  running  on  a DEC  PDP-9  com- 
puter using  a “stripped”  PDP-15  processor  to  handle 
electrocardiogram  {ECG)  pre-processing.  The  PDP-9  is 
now  being  used  almost  to  the  limit  of  its  CPU  capacity 
and  it  is  difficult  to  add  any  new  applications  because  of 
lack  of  core-memory  and  CPU  time.  This,  added  to  pres- 
sure from  the  clinical  staff,  who  would  like  a wider  range 
of  applications  than  currently  provided,  has  led  to  the 
Thorax  Centre’s  decision  to  replace  the  system  with  a 
network  containing  LSI-11  microcomputers. 


...instant  reference  included  a 
patient  overview  showing  heart  rate, 


NETWORK  SYSTEM 

The  heart  of  the  network  will  be  a PDP-11/10  minicom- 
puter equipped  with  16K  words  of  memory,  a 1.2-miiiion 
word  cartridge  disc,  a console  terminal,  a real-time 
clock,  a number  of  interactive  video-display  terminals 
and  a serial  line  multiplexer  interfacing  to  four  remote 
LSI-11  microcomputers  located  in  the  intensive  care 
units.  Beside  each  bed  in  the  ICU  areas  will  be  a further 
eighteen  LSI-1 1 s connected  via  a DVL-1 1 interface  to  the 
appropriate  nursing  station  processor. 

The  bedside  LSMIs  each  connect  via  a DRV-11C  16- 
bit  parallel  input/output  interface  to  a number  of  general 
input  modules  and  a display  module  ail  of  which  are 
contained  in  a neat  19"  x 24"  unit  known  as  a Uni-box. 

Each  of  the  five  input  modules  in  the  Uni-box  is  multi- 
purpose and  contains  an  A/D  converter  and  a program- 
mable 32-character  touch-sensitive  LED-display.  Indi- 
vidually, the  five  modules  can  handle  ECG,  arterial 
pressure,  blood  temperature,  right  atrial  or  left  atrial 
pressure,  fluid  balance,  cardiac  output  and  respiration 
according  to  needs.  The  separate  display  module  can 
display,  under  computer  control,  up  to  four  independent 
signals  either  as  a moving  trace  or  as  a frozen  image. 

The  bedside  LSI-11  provides  all  continuous  monitor- 
ing functions  required  for  a given  patient,  displays  the 
signal  traces  and  parameter  values  and  generates  an 
audio  alarm  should  the  parameters  be  exceeded.  It  also 
allows  the  nurse  to  change  the  threshold  values  for 
alarms  and  to  calibrate  transducers  by  touching  the  ap- 
propriate function  on  the  LED-display.  Parameters  are 
reported  every  minute  to  the  central  PDP-11/10. 

The  nursing  station  microcomputers  are  equipped 
with  a number  of  display  modules  and  a strip  chart 
recorder  interface  enabling  the  nurse  to  select  soft-  or 
hard-copy  output  of  any  patient  signal.  In  addition,  each 
nursing  station  has  an  interactive  video-display  terminal 
which  is  directly  connected  to  the  central  PDP-11/10. 
This  terminal  can  be  used  to  obtain  patient  status  infor- 
mation, census  information,  graphical  displays  and 
other  terminal-oriented  procedures. 

The  central  PDP-11/10  is  responsible  for  maintaining 
a data-base  for  each  patient,  generating  patient  reports 
and  providing  program  service  to  terminal  users.  The 
system  is  designed  in  such  a way  that  the  bedside  com- 
puters can  work  independently  of  both  the  nursing  sta- 
tion and  the  central  computer.  This  increases  overall 
reliability  and  ensures  that  failure  of  any  component  in 
the  system  can  only  degrade  performance  but  not  bring 
the  whole  system  to  a halt. 

SOFTWARE 

Software  for  the  network  system  and  other  systems 
functioning  within  the  Thorax  Centre  is  GNOME-11, 
General-purpose  Network  Oriented  Multi-user  Executive, 
developed  by  the  Centre’s  own  Department  of  Experi- 


mental and  Clinical  Information  Processing.  It  runs  on 
any  PDP-1 1 computer  with  between  BK  and  28K  words  of 
memory,  serial  interface  and  a clock.  Supporting 
MACRO-11  and  FORTRAN-IV  based  applications,  GNOME 
represents  several  years  of  work-hour  effort  on  the 
various  systems  developed  by  the  computer  department 
since  it  moved  into  the  Thorax  Centre  in  1968. 

"During  the  middle  1960’s  ICUs  became  generally 
established  in  Europe,"  says  Professor  P.G.  Hugenhoitz, 
head  of  the  Thorax  Centre,  “and  we  decided  straight- 
away that  our  philosophy  should  be  the  dedicated  ap- 
proach of  using  one  computer  system  per  application. 
We  tailored  software  to  our  own  needs  and  built  the  sys- 
tem accordingly.  By  the  time  the  Thorax  Centre  was 
opened  for  patients  in  1971,  we  already  had  a working 
monitoring  system." 

The  working  system  to  which  Prof.  Hugenhoitz  refers 
was  the  original  32K  PDP-9  with  750,000-word  fixed  head 
disc,  special  communication  interface  between  the 
PDP-9  and  PDP-15,  32-channel  video-display  system,  64- 
channel  A/D  converter,  32-terminal  multiplexer,  five 
DECtape  units  and  two  teletypes.  This  installation  en- 
abled each  bedside  to  have  a TV  monitor  and  keypad 
and  each  nursing  station  to  have  a TV  monitor,  keypad 
and  bed-selector  pad.  information  available  for  instant 
reference  included  a patient  overview  showing  heart 
rate,  arterial  pressure,  temperature,  etc.  refreshed  every 
20  seconds;  patient  condition  giving  more  detailed  infor- 
mation about  ECG,  hemadynamics  and  temperature. 
Also  included  were  graphics  of  thirteen  different  condi- 
tions either  in  time  trend  form  or  histogram  form  and  pa- 
tient status  showing  how  long  the  patient  had  been  on 
the  computer  system  as  well  as  which  monitoring  he 
was  undergoing. 

In  1972,  a PDP-11/20  was  Installed  for  on-line  cathe- 
terization preceding  open-heart  surgery.  It  enabled  cardi- 
ologists to  obtain  results  immediately  rather  than  hours 
later.  Since  then  the  value  of  computerisation  has  been 
proved  by  the  successful  conclusion  of  1500  catheteriza- 
tions with  reduced  manpower  and  increased  accuracy. 

Subsequently,  a PDP-11/40  MUMPS  (hospital  utility 
multi-purpose  programming  system)  was  installed  to 
handle  work-listing,  patient  scheduling,  administration 
and  to  provide  a common  data  base  for  all  the  other  sys- 
tems. Additionally,  experimental  work  is  nearing  com- 
pletion on  a PDP-11E10  system  with  A/D  converter, 
video-display  and  DECwriter  for  analysing  electrocar- 
diograms during  exercise, 

CHOOSING  THE  MICROCOMPUTER 

Apart  from  enabling  all  the  monitoring  equipment  to 
be  included  in  one  neat,  easy-to-control  bedside  Uni-box 
unit,  the  LSI-11  offered  other  advantages. 

It  gave  them  software  compatibility  with  all  the  other 
PDP-1  Is  they  are  using.  This  was  extremely  important 
because  In  an  application  of  this  nature  software  costs 
are  often  more  than  hardware.  The  initial  low  cost  of  the 
installation  enabled  the  hospital  to  put  one  beside  each 
bed  which  could  not  have  been  affordable  with  minicom- 
puters. More  CPU  capacity  per  patient  is  obtained  with 
greater  reliability  because  of  its  stand-alone  capabilities. 
Programming  time  was  also  saved  because  using  distri- 
buted processing  enables  them  to  simplify  data  handl- 
ing for  the  individual  applications.  Furthermore  there  is 
still  space  to  add  all  the  application  programs  that  are 
needed  and  yet  still  leave  enough  room  to  cope  with  any 
future  demands. 

The  network  project  for  the  intensive  care  unit  was 
started  in  early  1975.  By  the  end  of  this  year  the  first 
LSI-11  Uni-box  will  be  up  and  running  in  the  post- 
operative area.  Full  system  implementation  is  planned 
for  1977. 
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Figure  1.  Diagrammatic  outline  showing  the  simple  tree  structure  of  the  LSI-1 1/PDP-1 1/10  network  at  the  Thorax  Centre. 

[\ 


Figure  2.  The  bedside  Uni-box  con- 
tains an  LSI-11  microcomputer,  five 
multi-purpose  programmable  32-char- 
acter touch-sensitive  LED  display  in- 
put modules  and  a display  module. 
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INTRODUCTION 

Diagnosis  by  means  of  a gamma  camera  pro- 
vides a painless  technique  for  studying  the 
various  organs  and  blood  vessels  of  the  body. 

The  Elscint  CDT-2  camera  is  a TV-like  device  which 
is  sensitive  to  gamma  radiation,  especially  that 
emitted  by  radioactive  isotopes. 

The  diagnostic  technique  involves  injecting 
the  patient  with  a harmless  radioactive  drug  and 
when  the  radioactivity  has  perfused  the  area  under 
observation,  the  camera  scans  the  area  to  determine  the 
amount  of  radiation  present.  The  healthy  organ  or  blood 
vessel  readily  permits  the  drug  to  circulate  and  radiation 
levels  are  low.  Abnormalities  such  as  growths  or  tissue 
damage  absorb  the  drug  leaving  higher  levels  of  radio- 
activity which  the  gamma  camera  can  easily  detect. 

THE  PORTRAIT 

Different  drugs  are  used  to  examine  different  parts  of 
the  body.  For  example,  radioactive  iodine  is  used  to  ex- 
amine the  kidneys.  Each  kidney  is  scanned  by  the 
camera  which  produces  an  electrical  signal  that  can  be 
used  to  produce  a portrait  of  radiation  present.  These 
pictures,  called  ‘renograms’,  are  used  for  analysis  and 
comparison,  either  with  each  other  or  with  renograms  of 
other  kidneys  known  to  be  healthy  or  diseased. 

The  camera  scans  the  area  of  the  body  to  be  studied 
in  much  the  same  way  as  a TV  camera  and  simultane- 
ously converts  any  radiation  particles  it  detects  into  a 
signal  whose  amplitude  varies  according  to  the  intensity 
of  radiation  present.  This  signal  is  digitised  into  coded 
blocks  of  pulses,  each  block  representing  a correspond- 
ing radiation  particle  count  (i.e.  level  of  radiation-inten- 
sity). These  pulses  are  used  to  produce  the  portrait  on  a 
CRT.  The  portrait  is  in  the  form  of  a TV-like  raster  dis- 
play in  which  the  different  radiation-intensity  levels  are 
represented  either  by  different  shades  of  gray,  or  the 
eight  colors  of  the  rainbow.  Intensities  exceeding  the 
maximum  color/shade  coded  level  are  displayed  in.  white. 

COMPUTER-AIDED  EVALUATION 

Although  gamma  cameras  have  been  in  use  for  more 
than  ten  years,  techniques  for  evaluating  the  images 
they  produce  have  been  largely  limited  to  analyses  of 
single  (i.e.  static)  images. 

Dynamic  studies  have  been  possible  but  they  have  re- 
quired complex  equipment  that  has  had  to  be  operated  by 
physicists  or  computer  programmers,  because  physicians 
lacked  the  know  how.  The  studies  they  carried  out  were  ex- 
tremely time-consuming  because  of  slow  operating  proce- 
dures involving  keyboard  entry  of  computer  instructions. 

The  advent  of  low-cost  microcomputers  such  as  the 
Elscint  CDP-2  and  high  capacity  magnetic  disc  storage 
such  as  the  Pertec  D3000  with  its  30-40  millisecond 
average  access  times,  has  overcome  these  limitations. 
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Now  the  system  can  process  and  store  images  at 
ten  frames  a second  thereby  enabling  them  to  be 
displayed  within  a fraction  of  a second  after  the 
camera  has  produced  them.  The  physician  can 
then  observe  the  passage  of  the  drug  through 
an  organ  such  as  heart  and  lung  and  map  its 
progress  through  the  right  atrium  and  ven- 
tricle, the  pulmonary  artery,  each  lung, 
the  left  atrium  and  finally  the  left  ven- 
tricle, virtually  as  it  takes  place,  and  can 
immediately  assess  the  condition  of 
these  various  parts. 
The  equipment  can  record  up  to  200 
frames  in  sequence,  automatically  an- 
notating them  with  identification  data 
such  as  patient  number,  study  data  and 
frame  number,  storing  the  data  on  a disk. 

PUSH-BUTTON  OPERATION 

From  an  operating  point  of  view,  the 
Elscint  CD  P-2  has  eliminated  the  need 
for  computing  skills  and  can  be  used 
by  physicians  with  the  minimum  of 
instruction.  Incorporating  a camera- 
interface  console  and  a video  dis- 
play processor,  the  equipment 
is  turnkey.  The  camera  can  be 
triggered  by  a pushbutton-con- 
trolled  pulse-generator  that 
provides  a wide  range  of 
frame-acquisition  speeds,  or 
by  physiological  signals  from 
transducers  attached  to  the 
patient’s  body.  During  data 
acquisition,  statistical  ac- 
curacy and  reliability  are 
assured  by  a special  buffer 
memory  that  effectively  eli- 
minated time-lags  in  the  system. 
Image  processing  facilities  include 
two  methods  of  ensuring  that  camera  response  is 
uniform  to  within  less  than  1 per  cent  non-uniformity. 
Images  can  be  displayed  in  color  or  black  and  white  and 
enhanced  in  several  ways.  A choice  of  radiation-count 
scaling  for  the  colors  or  shades  of  gray  is  provided,  plus 
a smoothing  technique  that  enhances  colors/shades  by 
averaging  the  count  data  of  each  display  memory  ceil 
with  that  of  the  eight  cells  surrounding  it.  Any  color  can 
be  removed  at  the  press  of  a button  when  required. 

DUAL-ISOTOPE  STUDIES 

Dynamic  studies  off-line  are  possible.  Any  group  of 
frames  can  be  displayed  in  sequence  at  selected  rates 
and  display  times  in  forward  or  reverse  directions.  Im- 
ages obtained  at  low-rad iation-count  rates  can  be  en- 


hanced  by  doubling  frames  to  form  a single  composite 
image.  Up  to  99  frames  can  be  integrated.  Also  possible 
are  dual-isotope  studies,  in  which  the  two  images  are 
superimposed  one  upon  the  other  and  then  subtracted 
one  from  the  other  to  highlight  a particular  region. 

Frames  which  have  been  processed  for  smoothing, 
frame-addition  uniformity  correction  or  dual-isotope 
study,  are  identified  by  lights  on  the  CDP-2  control  front 
panel  whenever  they  are  displayed. 

The  Elsclnt  system  also  provides  the  physician  with 
histograms  of  integrated  radiation-counts  as  a function 
of  time  for  any  region  he  may  choose  whether  it  is  within 
the  area  of  study  or  outside  it.  Up  to  six  rectangular  re- 
gions can  be  selected  within  the  area  of  study,  regard- 
less of  their  size,  location  or  whether  they  overlap;  and 
up  to  two  regions  outside  the  area,  the  latter  regions  be- 
ing monitored  by  external  scalers.  Histograms  for  all 
eight  regions  are  displayed  simultaneously,  each  in  a 
separate  color. 

STATIC  STUDIES  ALSO 

Although  primarily  designed  for  dynamic  studies,  the 
CDP-2  is  equally  suitable  for  static  studies.  In  studies  of 
the  brain,  for  example,  the  display-enchancement  and 
smoothing  facilities  enable  abnormalities  such  as  lesions 
to  be  clearly  seen.  In  addition,  use  of  a low-count  scaling 
so  that  the  lesion  radiation  is  displayed  as  white,  enables 
clearly  visible  x-profiles  of  the  lesion  to  be  made  so  that 
its  significance  can  be  readily  ascertained. 

The  Elsclnt  equipment's  ability  to  make  dynamic  studies 
of  the  brain  in  operation  enables  it  to  determine  the  pre- 
cise moment  of  death  of  a mortally  ill  or  injured  person. 

The  traditional  method  of  determining  death  has  been 
to  monitor  the  pulse  of  a person's  heart  and  pronounce 
him  dead  when  his  heart  stops  beating.  The  heart,  how- 
ever, is  operated  by  signals  from  the  brain.  Thus  a more 
precise  criterion  for  pronouncing  a person  dead  is  when 
his  brain  stops  working.  Adoption  of  the  brain-death 
definition  has  become  necessary  with  the  advent  of 
transplant  surgery  and  life-maintaining  devices  such  as 
heart  pacemakers,  that  produce  their  own  signals  for 
operating  the  heart  independent ty  of  the  brain  and 
create  situations  where  a patient's  heart  continues  to 
beat  for  some  time  after  his  brain  has  ceased  to  function. 

Lack  of  precise  data  on  cessation  of  cerebral  activity 
has  often  resulted  in  the  loss  of  organs  donated  for 
transplants  — eyes,  heart,  liver,  kidneys  and  the  like. 
Disagreement  as  to  whether  the  patient  is  dead  or  not 
has  delayed  the  removal  of  the  donated  organs  until 
they  have  become  unsuitable  for  transplant.  Many  foren- 
sic questions  have  been  raised  in  the  past  years 
disputing  whether  a patient  was  actually  dead  at  the 
time  organs  required  for  transplants  were  removed  from 
the  patient’s  body.  The  fact  that  death  is  a process  of 
the  brain,  rather  than  the  heart,  ceasing  to  function,  has 
not  generally  been  in  dispute.  The  difficulty  has  been  to 
devise  a rapid  and  reliable  method  of  detecting  when 
the  brain  has  in  fact  ceased  functioning. 

OVERCOMES  THE  PROBLEM 

The  Elscint  equipment  overcomes  this  problem 
through  its  ability  to  monitor  the  blood-flow  through  the 
brain,  the  vital  factor  upon  which  the  operation  of  the 
brain  depends,  and  to  detect  changes  in  flow  almost  in- 
stantly. The  equipment's  response  is  such  that  cessa- 
tion of  brain  activity  can  be  detected  and  indicated 
within  a fraction  of  a second  of  occurrence.  With  death 
positively  established,  organs  donated  for  transplant 
may  be  removed  as  soon  as  possible  and  maintained  in 
the  best  possible  condition  ready  for  transplanting. 

Branched  to  Page  175 
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Volume  VIII 

The  1040  Tax  Form  Schedules  A & B 
will  be  available  at  the  end  of  February 

$19.95 


Volumes 

VI&VII 

are  finally 
released! 


Volume  VI 

Yes  and  it  still  contains  what  was  previously 
advertised.  A fully  disk  interactive  business 
package  with  A/R,  Inv.,  A/P,  ledgers,  tax  totals, 
payroll  records,  more. 

As  a bonus  it  also  contains  the  Users  Manual  for 
our  Firmware  Ledger  package.  These  100  extra 
pages  contain  report  formats,  file  creation  rou- 
tines and  our  very  powerful  program  ACBS1  used 
to  create  the  powerful  file  structured  data  base. 

$49.95 


Volume  VII 

Here  is  that  Chess  program  you  have  been 
waiting  for  as  well  as  a disk  interactive  Medical 
Billing  package  with  patient  history  file. 

Also  included  is  our  disk  interactive  Word 
Processing  package 
(revision  0). 

$39.95 

Add  £1 ,50/Vol.  for  U P S,  and  handling  except  to  APO  and  PO  addresses. 
Foreign  orders  add  SSfVoL  for  air  shipment  — US  dollars  only.  No  purchase 
orders  over  $50, 


VOLUME 

1 — 

$24.95 

VOLUME 

II  - 

24.95 

VOLUME 

III  — 

39.95 

VOLUME 

IV  — 

9.95 

VOLUME 

V — 

9.95 

OUR  SOFTWARE  IS  COPY- 
RIGHTED AND  MAY  NOT  BE 
REPRODUCED  OR  SOLD. 

Due  to  the  numerous  copyright  violations  on 
our  earlier  volumes  — until  further  notice  we 
are  offering  a REWARD  leading  to  the  arrest 
and  conviction  of  anyone  reproducing  our 
software  in  ANY  way  without  our  written 
permission.  This  includes  diskettes,  paper  and 
magnetic  tape,  cassettes,  records,  paper 
copies,  etc. 


SCIENTIFIC 
RESEARCH 

220-1  Knollwood 
Key  Biscayne,  FL  33149 

Phone  orders  (800)  327-6543 
Information  305-361-1153 
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BASIC  Cross  Assembler  for 

the  8080 

By  Peter  Reece 


INTRODUCTION 

A cross  assembler  is  a high  level  language  program 
which  assembles  low  level  code  for  a goal  computer* 
Since  the  host  machine  is  usually  much  larger  than  the 
goal  computer,  code  which  is  too  long  to  be  assembled 
in  the  smaller  machine  can  be  easily  handled  by  the 
cross  assembler*  The  binary  tape  which  is  produced  can 
then  be  loaded  directly  into  the  goal  computer. 

CROSS 

The  cross  assembler  reproduced  on  the  following 
pages  is  written  in  BASIC  for  a PDP-10  computer,  and 
wili  accept  and  assemble  code  for  8080-based  compu- 
ters* It  allows  the  user  to  produce  ASCII  listings  in  octal 
or  HEX  of  his  source  code,  define  variables  for  a symbol 
table,  and  generate  a binary  file  of  the  assembled  source. 

The  program  requires  two  passes  (i.e*,  it  reads  the 
source  code  twice),  hence  random  access  files  are  not 
req  u 1 red . Th  i s perm  it  s t h e use  r wi  t h a s mal  ie  r secon  dary 
memory,  such  as  sequential  cassette  storage,  to  use  the 
system.  In  addition,  much  less  storage  space  for  vari- 
ables is  required  by  the  host  computer. 

The  first  pass  scans  each  line  of  source  looking  for  an 
OPCODE.  If  one  is  found,  the  address  pointer  a(i)  is  ad- 
vanced an  appropriate  number  of  bytes.  If  a comment 
only , or  an  equate  or  origin  line  is  found,  a(i)  is  set  equal 
to  a{i-1),  where  V corresponds  to  the  previous  statement 
number.  Pass  One  also  creates  a symbol  table  of  all 
labels  and  equates  with  user  defined  mnemonics* 

Pass  Two  translates  OPCODES  and  their  arguments 
into  octal,  and  outputs  the  results  in  both  a binary  file 
(as  address,  byte  one,  byte  two,  byte  three)  and  an  ASCII 
form  (see  example  in  Figure  1)*  All  translation  is  initially 
done  into  octal*  If  ail  attempts  at  translation  fail,  byte 
one  is  set  equal  to  777'  (i,e,  an  extra  bit  is  flagged),  the 
error  count  is  increased  by  one,  and  Pass  Two  continues* 
If,  during  a listing,  a 777'  is  encountered  in  byte  one,  a 
question  mark  is  output  beside  the  line  being  listed*  The 
accompanying  flow  charts  indicate  the  proceedings  dur- 
ing the  two  passes*  (See  Figures  2 and  3) 

Use  of  the  program  is  straight  forward.  A number  of 
options  are  available; 

$:  The  character  immediately  preceding  the 

dollar  sign  in  a line  of  source  will  be  translated 


into  octal,  with  the  ASCII  letter  Aa’  being  trans- 
lated as  *001’  and  7'  as  ‘032’. 

#:  If  followed  by  a *d’,  the  numeric  preceding  the 

*#5  will  be  translated  into  octal  from  decimal;  if 
followed  by  "IV,  the  translation  will  be  from  HEX 
to  octal;  if  followed  by  ‘o’t  the  numeric  will  be 
assumed  to  be  octal. 

: Any  ASCII  string  preceding  a colon  will  be 

assumed  to  be  a label,  and  will  be  entered  in 
the  symbol  table* 

= : The  right  hand  side  of  an  equate  will  be  trans- 

lated into  octal,  and  set  equal  to  the  left  hand 
side  as  an  entry  in  the  symbol  table* 

/:  A slash  is  followed  by  a comment. 

*:  An  asterisk  precedes  a numeric  expression 

which  is  to  be  used  as  an  origin  address. 

?:  Occurs  beside  all  untranslatable  lines  of  out- 

put. 

HEX:  If  a user  wishes  output  to  be  listed  in  HEX, 

type  this  when  the  program  types  ‘Options:1. 

OCTAL:  (default  condition)  — output  is  listed  in  octai 
if  this  option  is  chosen. 

LF:  Choosing  this  option  produces  seven  tine 

feeds  per  66  lines  of  output,  thereby  producing 
66  lines  per  9*11 -inch  page. 

NOLF:  Suppresses  LF  (default  option). 

LIST:  Lists  assembled  code  beside  each  line  of 

source  at  the  end  of  Pass  Two  (default  option). 

NOLIST:  Suppresses  list5* 

BIN:  This  option  produces  an  output  file  which  may 

be  read  by  the  goal  computer.  For  each  line  of 
source  which  is  not  a comment  or  an  origin  or 
equate  line,  ‘BIN’  produces  the  current  ad- 
dress, byte  one,  byte  two,  byte  three,  and  a 
carriage  return  (default  option)* 

NOBIN;  Suppresses  ‘BIN5. 

SHOW:  Print  the  source  listing;  do  not  assemble  it. 

END:  End  the  program* 

MAKE:  To  create  a source  file,  type  "make’5  when  the 

program  starts,  then  type  your  source  (one 
line  of  source  per  input  line).  Terminate 
“make"  with  the  line  “end". 


76  INTERFACE  AGE 


FEBRUARY  1978 


options: 

?hex 

list 

If 

adrs 

00000 

op 

b2 

b3 

/ 

00000 

/Here’s  a simple  do-nothfng 

00000 

/example  of  the  program. 

00000 

/ 

00006 

*7#d 

/label  line 

00007 

31 

3D 

start:  Ixt  sp  '6l#d 

0000 A 

AF 

xra  a 

A ijj 

is  a separator 

000OB 

47 

mov  b'a 

ooooc 

21 

08 

ok:  Ixi  h 'load 

/fwd  ref 

GQ00F 

46 

mov  c'b 

00010 

OF 

24 

write:  mvic'44flo 

/octal  num 

00012 

21 

08 

Ixf  h'load 

? 00015 

** 

48 

xra  j 

/note  error  code 

00016 

0E 

0A 

mvi  c '$1 

/alpha-num  conversion 

00018 

05 

push  d 

00019 

76 

end:  hit 

load  = I0#o 

/equate  line 

Start  = 07 

Ok=0C 

write  = 10 
end=  19 
load  = 08 

# ERRORS  = 1 


options: 

? octal 

list 

If 

adrs 

op 

b2 

b3 

0 

0 

0 

0 

/ 

0 

0 

0 

0 

/Here’s  a simple  do-nothing 

0 

0 

0 

0 

/example  of  the  program. 

0 

0 

0 

0 

/ 

6 

0 

0 

0 

-7#ef 

7 

61 

75 

0 

start:  ixi  sp'G1#d 

/label  line 

12 

257 

0 

0 

xra  a 

13 

107 

0 

0 

mov  b'a 

/"'"  is  a separator 

14 

41 

10 

0 

ok:  Ixi  hr load 

/fwd  ref 

17 

110 

0 

0 

mov  c ' b 

20 

16 

44 

0 

write:  mvi  c T44#o 

/octal  num 

22 

41 

10 

0 

txi  h 'load 

? 25 

1027 

88 

0 

xra  j 

/note  error  code 

26 

16 

12 

0 

mvi  G'$j 

/alpha-num  conversion 

30 

325 

0 

0 

push  d 

31 

166 

0 

0 

end:  hit 

toad  - I0#o  /equate  line 


start  = 7 
ok  = 14 
write  = 20 
end  = 31 
load  = 10 

# ERRORS  = 1 


Below  is  a simple  example  of  the  use  of  the  program: 

OPTIONS?  octaMf-nobin-list 


adrs 

Op 

b2 

b3 

0 

0 

0 

0 

/ 

0 

0 

0 

0 

/ 

0 

0 

0 

0 

/Here's  a do-nothing 

0 

0 

0 

0 

/sample  output  from 

0 

0 

0 

0 

/the  prog  CROSS. 

0 

0 

0 

0 

*1 

1 

61 

0 

4 

start:  Ixi  spf  stack 

/set  stack 

? 4 

777 

100  0 

Ibi  fV  buffer 

/set  buffer 

7 

176 

0 

0 

strtl:  mov  a'm 

/Note  that  CROSS  automatically 
/sets  the  spacing  of  the  output. 
/The  tabs  were  not  In  the  source. 

10 

315 

26 

0 

call  write 

13 

176 

0 

0 

mov  a ' m 

/finished? 

14 

376 

166  0 

Cpi 166#0 

16 

302 

22 

0 

jnz  strt2 

/nope 

21 

166 

0 

0 

hit 

/yes 

22 

16 

11 

0 

strt2:  mvi  c'i$ 

/ascii  char 

24 

166 

0 

0 

hit 

/ 

/ 

stack  = 2000#o 
buffer^  100#o 
write  = 26 
/ 

/ 

start  = 1 
strtl  = 7 
Str12  = 22 
buffer  =100 
stack  = 2000 
write  = 26 

# ERRORS  = 1 


options:  ?show 

/ 

/Here's  a simple  do-nothing 
/exam pfe  of  the  program, 

/ 

'7#d 

start:  Ixi  sp  '6l#d  /label  line 
xra  a 

mov  b'a  is  a separator 
ok:  Ixi  h 'load  /fwd  ref 
mov  c 'b 

write:  mvi  c '44flo  /octal  num 
Ixi  h ' load 

xra  j / note  error  code 

mvi  c'$j  /alpha-num  conversion 

push  d 

end:  hit 

I oad  = 1 D#o  /eq u ate  line 

.end 

ox  = 32#d  /equate  line 
jmp  write 
end:  hit 
.end 

options:  ?end 


Figure  1. 
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PROGRAM  LISTING 


2Drea#  , 

30r«n*  A EASIC  DlW^AGE  CROSS-ASSEMBLER  FOR  THE  INTEL  3030  UP  * 
MQrefl*  » 

50*^rat  by  P.  Reece,  1977  * 

60retnB  * 

BOretn 

90rem 

lOOrem 

llOrem  * BASIC  VERSION : * 

ISOrem 

130ren  POP- 10  Basic  is  used,  Functions  are  as  follows: 

mOrein  1)  n=instr(a$,b$).  This  returns  n equal  to  the 

lSOrem  position  of  the  1st  letter  of  at  which  matches  the 

I60rem  string  b$.  Eg,  n=instr(”abcd"  ."be")  returns  n=2. 

iTOretn  If  no  match  is  found,  n is  returned  as  zero, 

lSOrem  2}  ft$=mid$(a3,a,b)*  N$  is  returned  equal  to  the  substring 

1.90rera  or  a$  begining  with  character  a,  and  ext  ending  for  b characters. 

2O0rem  Eg.  n$=raid|(  "abode",  3 ,2)  returns  nS-Mdc". 

21 Orem  3)  n$=ehr$(a) , Converts  the  integer  a to  the  ascii  string 
22Qrem  n$.  Eg,  n$=chr$(5&)  returns  n$="A“  CPDP-lO  ascii), 

2 30 ran  4)  r4=str$(a>*  Converts  the  integer  a to  its  ascii  equivalent* 
240rem  Eg.  n$=str$(i2)  returns  n$=rt!2"* 

250rem  5)n=val(a$).  Converts  the  integer  ascii  at  to  an  integer. 

260 ran  Eg.  , if  a$="12fl*  then  n is  returned  equal  to  12. 


270rem 
260rcra 
290ran 
3Q0rem 
3l0rem 
3£0rera 
33 Orem 
340rem 
3 50recn 
360rem 
370retn 
3fi0rem 
390ren 
400rem 
41  Orem 
420rem 
430ren 
440rait 
45Qrem 
460ran 
470reffl 
430re*Q 
490rem 
600  ran 
51Drem 
520 rem 
53Qrem 
540rem 
550rem 
560rsa 
570ren 


NOTE:  The  array  a(*)  must  be  set  equal  to  the  nunber  of  statements 
in  the  source.  For  most  programs,  this  is  generally  not  more  than 
500  statements,  so  a (500)  is  sufficient.  If  an  output  file  is  to  be 
gne rated  (via  the  'bin'  ccraisnd),  the  dimensions  on  r2(»),  and 

r3(*>  must  also  be  set.  Otherwise,  they  may  be  left  small  ir  only  a 
listing  and  assembly  is  desired  ► 


hex:  produces  hex  listing 

octal:  produces  octal  listing  (default) 

If:  prints  7 If's  every  66  lines  or  listing 

nolf:  cancels  If  (default) 

nolist:  suppresses  listing 

list:  gives  listing  (default) 

nobin:  suppresses  output  file 

bln:  creates  output  file  (default) 

symbol:  prints  symbol  table  of  pass#!,  then  stops 

mate:  create  a source  file 

.end:  terminate  a source  file  (used  during  make) 

end:  terminate  the  program 

show:  list  the  unassembled  source 


■ SPECIAL  CHARACTERS  * 


590ran 
bOOrem 
61 Orem 
620rem 
630rem 
btOrem 
b^drem1 


$■  the  next  char  is  ascii  i will  be  translated  to  octal 

: a label  proceeds  a colon 

4 follows  a numeric 

d follows  a ' If  the  tumeric  is  decimal 

o follows  a # ' if  the  nuneric  is  octal 

h follows  a 't  ' if  the  numeric  is  hex 

* proceeds  a nuneric  which  is  to  be  used  as  an  origin 

/ proceeds  a comment 

= indicates  an  equate  line  of  source 

indicates  an  error  In  assemblage 
**  indicates  a hex  nuaber  too  large  for  the  listing 

46  *4.th  a for  a hex  listing,  indicates  the  error  bvte 

777  as  above  for  '46',  but  for  an  octal  listing 


b&Orera*  OPTIONS  * 

680rcm  Options  in  effect  if  switches  = 1 : 


hex  listing 
suppress  listing 
suppress  binary  output 
generate  7 LFs  every  66  linos 
list  symbol  table,  then  stop 
‘make'  a source  file 

DEFINITIONS  * 


690rem  01: 

TOOrara  o£; 

7lGrem  o3: 

720r&n  o4: 

TjQrem  t>5: 

740rem  o6: 

75Or0KBM*# 

760re®* 

770rem-B 
TSOrom  i 
790rew  i 
BQOrem  j 
BiOrem  j 
320rcm  i 
630rem  : 

640rem  : 

850rem  t 
360rem  3 
STOrem  1 
SSOrem  b= 

B90rem  < 

9l0rem  There  are  two  files  - a source  file,  and  an  output  file, 

9£0rero  The  output  file  will  contain  the  assembled  octal  of  the  source 
930recu  in  the  format:  address- 1st  byte-2nd  byte-3rd  byto-earfiage  return. 
940rom  The  address  is  6 digits,  the  bytes  are  each  4 digits  long. 

950rem  All  files  are  sequentially  road  (l.e,  no  direct  access  is  used) 
960reoi  to  ensure  that  non-disc  systems  can  also  use  the  program  (i  .e. 
970rem  a cassette  oriented  Basic  could  also  use  the  cross-assembler), 
98QremB  INITIALIZE  ■ 

990reoii#1BI#B#,i#B,,*BttllB#l,#l#B*ttB*B*BB# 


rj(*)r 

registers 

r1(*)= 

byte  fTt 

r2(*)= 

byte  92 

r3(*)= 

byte  #3 

a(B)= 

decimal  address  of  each  source  line 

*%{*)= 

symbol  table 

3l(*)= 

octal  of  s$(«) 

n$(»3= 

binary  of  dec  t ->  7 

h2$(B)= 

array  of  hex  digits 

b)  = 

pointer  for  s$CB)tsl{*) 

b= 

pointer  for  a(*) 

el= 

nunber  of  assemble  errors 

lOOOniee  sBQBQ . bas$BQ , O0O00 * bas$60 
10l0dInr$£3)Tr  1(100)  ,r2(10Q)  Tr3(100) 
I020dima< 200) , s$(50) ,s1 (50) *mi(8) 
I030dtn*i2*(l6) 

1040fori=0to9 

1G50h2$(i)=str$(i) 

10&0nexti 

1070forizl0to15 

l0Boti2$(i)=chr$(l+55) 

togonexti 

1 100e1 =0 

in0ri(0)e"bn 

1120r${O=*e" 


1130r$(2)=*d" 

n4ori(3)-flett 

1150r$f4)*"h" 

n60rt(B)=wlw 

1170r*(6)r"m" 

1lS0r$(7)=na" 

11 9Qm$  (OMOOO" 

1200nt  (1)^001" 
l£10g4(2>=ir01Q* 

12204(3)^0 11" 

^2304(4}-,I10D,, 

12404(5)="  101" 

12504(6)  5"  U0ft 
l260I4^7)-,,11r, 

1270bs0 

1260a(0)=O 

1290b1=0 

130OprintMcptions:  ,r; 

I3l0ihputc$ 

1 320  i f instr  ( c$ . ■'shou'1 ) OOthen6750 
1 3301  rj  nstr  < o$ , **noi  ut" ) =0  then!  350 

1340o2  .1 

1 350  i finstr  ( c$ , "nobin" ) =0then  1 370 
136003=1 

1 370  i finstr  ( c$ , pl  1 ) =0  then  1 390 

1390o4=1 

1 390 1 n nat  r ( o$ , n symbol n ) =0thcn  V 4 1 0 

140005=1 

I4l0recfi 

lMSOprlnt"  h 

143Oifih3tr(c4,T1hexn)=0thenl450 

144001=1 

1 4 50if c$ = N ma  ke  M t hen6  360 

1460rem##tt**#B#***B*"*"B#B#B^B#B****B*B* 

WOrem*  CREATE  ADORES^S  & 5KNB0LS  * 



1490rem 

l500rem  Pass  one  creates  a symbol  table,  and. 
1510rem  calculates  all  addresses  for  every 
1520rem  line  of  source* 

1530rem 
I540q- 1 

15501  fend  :Hhen2290 
1560 input:  1 tcT 

1 570if  instr(ci , end" ) OOthen2290 
1500rem  carment  line  only? 

1590n1=instr(c$,Vrt) 

1 6001  fn.1z0t.hen  1690 
1 6 1 Oi fn 1 >3then 1 690 
I620b3b+1 

1 6301 f q<2thenl660 
l640a(b)=a(b-l)+q-l 
I650goto1530 
I660a(b)=a(b-1) 

I670goto1530 
lSBOrem  origin  line? 

I690n=  instr  (c$, 11  BtI) 

ITOOifnzOthenlBlO 
1710c$=midi(ctTn+1 ) 

I720b=b+1 
17304=4 
1740gosub4770 
17501fk *777 then 1770 
1760c$3Str$(k) 

1770a(b)=vai(c$) 

I7fl0a(b)=a(b)-1 
I790goto1530 
iBOOrem  equate  line? 
iBlOns  tnstr(o$ , "=" ) 

1 0201 fniOt hen 1920 
lB30bUb1+1 

l640s$(b1 )=midt(c^, 1 ,n-l) 

1050ct=mid$(ct,n+1) 

I660*4=e$ 
lB7Ogosuh4770 
188031 (b1)=k 
lB90b=b+1 
1900a (b)=a(b-l) 

I910goto1530 

1920rem  label  line? 

1930n2=lnstr(o$tH:H) 

I940ifn2=0then2030 

1950b=b+1 

1960a(b)=a(b-i)*q 

1970b1=bU1 

19304(b) ) =fnid$(et , 1 ,n2-l ) 

1990k=a(b) 

2000gosub5340 
2O10sT(b1 )=k 
2O2Ogoto2O60 

2030rem  opcode  line?  ^ get  the  nunber  of  bytes 

2040b =tn-1 

205Oa( b )=a(b- 1 )+q 

2060i fn1>n2then206O 

2070n1=6O 

2OB0k $ =midt ( c$ , n2+1 , n 1 - 1 ) 

20901 f i nstr ( k$ , w lx 1 n ) =0then2 120 
2 1O0qs3 
£1 10goto1550 
2l20rem 

2 1 30i f instr ( mid  % { k$ , 1 , 3 > , "J" ) <>0tben2 1O0 

2 140if  instr(k$,  ''pehl"  )<>0then2100 

2 1 50if  instr  ( k| , ,f  Ida" ) O0then2 1 00 

2 1 60  if  i nst  r(k$,,fsta")OOthen2100 

2l70irinstr(k$,,fhld")OO  then£  1 0O 

2 1 80if  i nst  r ( k* , “cal  1 " ) O0then2 100 

2 1 90if i nst  r ( k$ , “out " ) z0then2220 

22O0q=2 

221Ogoto1550 

2220rem 

22301  finstr  ( k$  /r  1 w1 " ) oOthen  1 530 
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Why  Sol 
Should  be 
your  Small 
Computer 
Choice. 

Sol-20  Terminal  Computers  are 
complete.  You  don't  spend  an 
extra  penny  for  necessary  interfaces. 
Sol  computer  systems  start  at  $1350 
in  kit  form. 

We've  done  the  software  job.  Only 
Processor  Technology  offers  a fully 
implemented  disk  operating  system  for 
small  computers:  PTDOS.  Our  high 
level  languages  include  Extended 
BASIC,  FORTRAN?  FOCAL.  PILOT* 
and  Assembler. 

You  can  expand  the  Sol  to  handle 
business,  engineering  and  research 
problems.  Today’s  Sol  can  handle  65,536 
bytes  of  memory  and  operate  with 
a three  megabyte  on-line  disk  memory. 
S-100  bus  compatibility  means  you  can 
use  a big  group  of  standard  peripherals. 

Sol  systems  are  conservatively  rated. 
They  won't  quit  on  you.  With  over  5,000 
in  the  field,  we  know  the  track  record 
for  reliable  performance  is  outstanding. 

We  back  Sol  with  the  best  docu- 
mentation in  the  industry  plus  a factory 
support  team  to  give  you  caring 
counsel  by  phone  or  letter.  What’s  more, 
on  site  maintenance  and  service  folks 
are  located  in  over  50  cities  throughout 
the  LLS.  and  Canada. 

So  when  you  are  shopping  for  a small 
computer,  see  your  Sol  dealer  last. 

Then  you  can  take  your  Sol  with  you! 

For  more  information,  please  address 
Processor  Technology  Corporation, 

Box  G,7100  Johnson  Industrial  Drive, 
Pleasanton. CA  94566.  (415)829-2600. 

♦available  soon 

Processor 

CIRCLE  INQUIRY  NO.  43 

80  INTERFACE  AGE 


22401 finstr £ k* , " epi" ) O0then2200 
22501  f instr  ( k£ , " In r" ) OOthen  1 530 
2260 i finstrt kt , " la" 1 < >0then2200 
2270lf instr £ k$ , " iM  K>0then22G0 
2280gotol530 
2290rem 

* 

2310r*i*  DECODE  OPCODES  4 VARIABLES  ■ 



2330rera 

23^0ran  Pass  two  decodes  opcodes  and  their 
2350ren  variables.  The  results  are  stored 
2360rem  In  arrays  representing  the 
2370rem  first,  second,  and  third  bytes  or 
23$0rera  the  source  11  ne<  Trie  stored  values 
2390rem  arc  octal . 

2400iro5=1then2P0 

2M10b=r0 

2420prlnttab{4 ) ; "adrs" ; 

2430prinfctab(  12) ; "opB; 

24iJOprtnttab{17)r,W"; 

245Qpri  nttab (21); "bj" 

2460restorc:1 

2470fioto25l0 

2480ifeixi:lthen2a40 

2490rem  fb  print  the  result  for  this  source  line 

2500gosub3060 

2510input; 1 

2520ei*c| 

25301  rc$=  " . end"  then2&4  0 
25U0hzb+ \ 

2550 rea  let  k%-  opcode  + Variables  Only 
25601  n n str  t c $ . ' " *B  3 <>0then248Q 
2570  i f instrf  c$ , "s" ) O0then24  SO 
25S0n=  ifistr(ci , '7" ) 

2590  i fn = 0the-n2620 
2600  i f n <6then24fla 
26 1 0ct  sm id$ ( ei , i . n- 1 ) 

262Qn=inatrJc$IM :* ) 

2630Lfn=Othen2650 
2640c£*mld$  ( , n * 1 ) 

2650tt4=ei 

2660reo]#  ■ ■ *#B  ■ *B  B B **  ■ ■ ** 

2670rem*  DECODE  'MOV*  * 



2690n=  instr ( e*  , "mov"  J 
27001  On =0then346o 
27 1 Okt^cn  ld$  ( c$  ,n+4 , 1 ) 

2720q=n 
2730gosub4630 
274Qi fk-777  then28l0 
27501 =k 

2760Jc$=mldi(G$,q+6, 1) 

2770goaub4630 

2760  i fk =7  77  thert28l  0 

2790k$="  1 11 +3tr$  1 1 3 +str£  (k  3 

2flO0goto2820 

28lQk*="77T" 

2620rl{b)=val(kA) 

2330gOto248o 

2640retn  end  of  decode  phase 
2S50rem  print  the  symbol  table 
2B60print"  " 

2B70forq-1Cobl 
288Gi.ro } <>1 1 hen2$40 
2a90kf^tr|Csl(q3) 

2900goaub5S20 
2910gosub5950 
2920prlnts$  ( q ) « = 1 " ; fc$ 

2930gOto2950 

2940pri ntst ( q ) ; ; s U q ) 

2950nextq 
2960printn  rt 
29701  re  lOOthcnjOOO 
29a0printtab(103;"W0  ERRORS" 

2990goto302<3 

3000printtab ( 10 ) j "I  ERRORS  = 

30l0printe1 

3O20stop 

3030rem1#BBBIBll,#BB“#BiBBB*BBBBBB*BB 

30d0retn*  PRINT  THE  RESULTS  * 

3O50rem*« B B ■* B ■»** B **BB ***■*»■■** B 

3060l=b 

3070ksa(l3 

30801  rk>0then3  UO 

3090a{i)=0 

3l00goto3150 

3n0sosub5340 

3120i=J> 

3130a{±>=k 

3l40lfaCi)=aa-l)then3330 

3 1 50ifr  U t »377then  3 170 

3l6Oifr2(i)<4O0then32OO 

3l70phlnt"?"t 

3l80el^>U1 

3190r2(i)=6e 

32001 fo4  O 1 then325Q 

j210t1=M*1 

32201ft  1<66then3250 
3230t1=0 
324Qprint”  ■■ 

3250gosub6470 
32601  fb2rithen3460 
32701  fo1  = Hben6 100 

3260re* 

3290printtab(4);a(ij ; 

330Oprinttab(l2)irUl}; 

33 lOprinttab  U 7 ) ; r2{ I > j 
3320printtab[22) ;rjf i ) ; 

3330n=instrfe$ , V" } 

3340nl  =inetr[ei , n : 1,1 3 
33501 rn l=0then 3^00 
3360k$smid| £e$, 1 ,n  T J 
3370e$=mid nn1+2J 
3 380pri nttab ( 30  3 ; k i ^ 


3390goto3420 

34001fni0tben3420 

3jf]Oifn<3then3450 

3420printtab(373;e$ 

3430goto3V60 

3Wprinttab(30)je$ 

3450^1^1^6(30)  ;e$ 

3460return 

S^TOrem1  #t#  B#B  **  B 

3460rem»  DECODE  'MV I'  * 

3500ns  instHct/’Envi") 

3510ifh=Othen362O 

3520kA=mld$(c*,h*Mpl} 

3530uzn 
3540gQsub4630 
3550rUb)  = i5*k 
3560n=u 

3570k^ =nid$ ( e$ , n+6  3 
3560rem  aee  if  kS  is  in  s.t, 

3590go3ub4760 

36QOr2£b)=k 

36l0goto24&0 

3620rejnBB'B  BWB  tf  BtBB  *B  B#B  B*B 

3630rem»  DECODE  2 BYTE  OP  * 

3640remtl ■**■*«■** i ** 

3650reat<jr* 

3660data  in  ,333, out  ,323,adi,306,aci ,316,301,326 

3670data  sbt . 336  hani , 346, xri , 356, ori . 366. cpi ,376 

3660data  ebd,0 

3690readk$,k 

37®imi"end"then36ia 

371 Orem 

3720n=instr£ei,k$) 

37301 fn=0then3690 

3740rUb3=k 

37501=Ien(k$) 

37  60k$=m  tdj.  ( c$ , n+1  ] 

3770c$akA 

3730gosubtl760 

3790r2(b)=k 

3600goto2tie0 

38lOrecn#tltlBtlitlif  ■**■** 

3820ren)B  DECODE  XXI ' B 
3830rem* 1,1  ,H  ■**■**  »*•  »« 

3840date  lxi  bj.lxi  <J,21tl*i  MMxi  sp.6l 

3&50read  k$,k 
3860ifk4-'tend”then39e0 
3870n = lnstr( cS , ) 

38801 rnsOthen3B50 

3890rMbJ=k 

3900k|-ct 

39 1 0gosub4760 

3920gb3ub5 T 10 

R930jtot(j2480 

3940data  jn£,302, jz  .312 . jnz , 322, Je,332 , >0,342 , jpe,  352 
3950data  jnsp, 303. jn* 372, jp ,362, era , 304 .one. 324 ,cz ,314 
39SOdsta  ce, 334 ,epo ,344,e pe , 354 ,cp ,364 ,em  ,374, call, 315 
3970d  ata  sta . 062 , Ida , 07  2 , shl d , 042 . lhld . 052 ,e nd , 0 

39SOremB**#l#it#B*****B*"ttiti« 

3990recnB  DECODE  SlrJCLE  BYTE  B 

* 

40  lOdata  mz , 300,rt ,310,rnc , 320>re,330,rpo,340,rpe , 350 
4020data  rp,360frm,370,re£*311 ,rlct7,rrc,77,ral ,27,rar .37 
4030data  xchg . 353 .xthl , 343, aphi , 37 1 , pehl , 351 ,hlt , I66,nop,0 
WDdata  di , 3&3 , ei , 373  ,daa  ,47  ,C(tsa , 57  Tstc  .67  .cine  ,77  ,end , 0 
4050readk$,k 

4060irk$-IHendMthen4 100 
40?0ifinstr£c$ , kiO^OtheniiOSO 
4D80r1(b)=k 
4090goto24SO 

4i00ren  see  if  line  is  a one  byte  + register  instr 
4 i lOdata  pop , 30 1 , push , 305 , stax , 2 , Idax , 1 2 
4120data  inx,3,dcx, lijdad, n ,end,0 
4130readk$,k 

4 1 no  i fkl= " end " then.4290 
4l50n=instr(c$,k|) 

4 l60ifn=0then4 130 
4l701=len(k«) 

410Ok4=midt(et,ntl+11l) 

4190n^instr£"bdh",k$-) 

42Qaifn=0then4240 

42l0k=k+(n-l )*20 

4220r1(b)sk 

4230goto24a0 

42401flc$C>"sflthK)4270 

4250ksk+60 

4260gDto4220 

42701  fk$sMp|,then4250 

4260gotc4530 

4290recn  decode  final  single  hyte  opcode 
4 30 Qd ata  add , 20 ,ade, 21 ,5^,22,5136,23 
43l0data  ana ,24 ,25, ora, 26 ,cinp ,27 ,end ,0 
4320readk^1a 
4 330i fk$ ^"end  M then  4410 
434Qn=instr(ct ,k$) 

4350ifin=0then4320 
4360k$=mld^£e^Tn+4 . 1 > 

4370gosub4630 

4360r1(b)iaBl0+k 

4390goto2480 

4400data  inr,4,dcr,5.eod.O 

44l0readk$Ta 

4420 1 fk  t="end " t hen4  500 

44  30hi instr (c*,k») 

44401  m=0thrn44 10 
4450k$=mid$(ct,n+4,1) 

4460Ebsub4630 

44701 0<=7T7then45 10 
4480rl ( b ) =k  B 1 0+a 
4490goto2480 

4500reffl‘*«HB"»‘»B»»B*B 

45  T0rernM  EHROR  - 

4520rem*BB“”“ 

4530rUb  1-777 
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^560r«ei 
^570 ran 

45flOr«v  SUBROUTINES 

i!590nsfli  ~ 

i|600reiti 

46iQreoi 

46Z0rem 



4640rem*  DECODE  A REGISTER  * 

4 6$0remBB#B  *•■**■## ■#■#*»*■***#!  * 

4660rejn  enter  with:  k*=  register 

4670ran  exit  with:  k=  octal  of  register 

4 680 ran  k=  777  if  error 

4690(t=777 

47D0fori=0to7 

4710iflc*<>r«{i>then4740 

4720k=t 

47301=7 

474Gnexti 
475D  return 

4760rem»»**  »*u  tie  » 

4770rem*  DECODE  f .ASCII. S,T.  * 

4790rem  enter  with:  k*  = string  for  decoding 
4800ren  exit  with;  k = octal  if  s.t.  entry 

4Bl0ren  k = octal  if  ascii  entry 

^S^Orera  k = octal  if  numeric  entry 

4S30rera  k s 777  if  none  of  the  above 

4B40k=777 
4650B$=k* 

4B6Qk*=C* 

4 870n=  inatr  [ k*  t"'n ) 

48a0iftiz0then4900 

4890k$^td$tk4nn+i) 

4900nsinstrfk$1n#w) 

4yi0ifti=othcn498O 

4^20rem  reach  here  if  a numeral  existed 

493Qb$=rold$(k$Ttt+l „ 1 ) 

4940k=valtnid^tk^# 1 ,n-1 ) ) 

49501  fb$=rtottthen5 100 
4960gpaub $3310 
4970gpto5l00 

4gSOrea  see  if  k$  is  ascii 
4990hiinstr(a$5nn) 

SQOGif  n=0then5040 

5010k=instr(  l,abcdefghijkImnoMrstuvwxyzr1  ,ntd$  (at  ,n+l , 1 ) ) 

5Q20gosub5330 

5030gotc5100 

5040ran  see  if  at  is  in  the  symbol  table 
SQ$0fori=1tob1 

5D60ifinstr<at,st(i)  )<>Othen5O90 

SOTQnexti 

5060goto5l00 

5O90k=s1{i) 

5l00return 

5150rem*  DECODE  BYTE  n 1 

5l40rem  enter  with:  k - octal 

5150ren  exit  with:  r2(b)  - octal  if  k<377 

5l60rem  t r3fb)  - octal  if  k>377 

5l70rE(b)=k 

5l30irk>377then5£00 

5T90goto5320 

5£00rem  convert  k to  a binary  string 
52i0kt-str$(k} 

5B20goaub5460 

5240l$3tnidt(k$P9} 

5250'rem  convert  h i 1 to  octal 


526Dk$=h $ 

5Z70gosub5640 

5280r3(b)=yal(k$) 

5290k$=l$ 

53D0gosub5640 

5310r?(b)-val(k$) 

5320return 


5340rem#  CONVERT  DECIMAL  K TO  OCTAL  K B 



5360al,k 
53709* ="" 

5360forU4teOby^1 

53Wa=int(a1/8*#i) 

540CkUa1-a»8**i 
54lOa1=kT 
5420h*=h*+str* fa) 

5*C£>nexti 

5440k=val(hi] 

5450return 


»•  ” ,H  11  * B 

54?0rem*  COW VERT  OCTAL  K*  TO  BINARY  K*  * 

5430ren*#u>*lfkmtklkkMlltllll>lllltl111 

54909*=' ni " 

5500for  i= 1 tolen  { k*  I 
5510k2$=fflid*tkttiJ> 


5520fork-0to7 


55301  fstr*  ( k ) < >k2$then5560 
5540h*=ht4fli$fk) 

5550k=8 

5^60nextk 

5570oexti 

55*Dk$=b* 

5590recn  make  k*  16  characters  long 
5600fori=Hot6-len[k*) 

5620 next! 

5630return 




3650 rem*  MAKE  BINARY  K*  OCTAL  K*  ■ 
5660rerat#”  *■”*””■*””***””*■  #*  *1B  # “ 

5b70rem  enter  with:  k*  = a^ehar  binary 

56fi0rem  exit  with:  k*  = octal  equivilant 


%m&trQ*+k$ 

57O0k3*-"M 

57 lOf or i s 1 to9step3 

5720k2*=tDid*(k*(it3) 

5730fork-Dto7 

57401 f instr ( kE$  Tm$ ( k ) > =0then5770 
5750tc3l=k3t+str*(k) 

5760k=S 
5770nextk 
5780nexti 
5790k* =k3* 

5300 re turn 

5a20rem*  CONVERT  OCTAL  K$  TO  DECIMAL  K$  » 

5840k=0 

50501= lentkSi 

566011=1 

58701=1+1 

5SSOfori=1toll 

58901=1-1 

59G0k=k+va 1 ( mid* ( k$ , 1 p 1 J )B0 1 * £ i- 1 ) 

5910nexti 

5920k*=str*£k) 

5930return 

595Grea*  COWERT  DECIMAL  K*  TO  HEX  K$  “ 



5970a  Uval{k$) 

5980hl*='"' 

5990  for i =n7to0step- 1 
6000k=Int(a1/l6*Bi) 

60l0k1=a1-k*l6«i 
fi020ifk< 1 7then6D50 
6030hl *="*•« 

604Dgoto6080 

6050hU=h1$+h2*£k) 

6£>60alrk1 

6070nexti 

&o8ok*=bi* 

6090 return 

6 lOOrem* 1 ■ 11  •*  ***  B *#  1 #*  1#fc  ■ 1 

6 1 lOrem*  OUTPUT  A HEX  LINE  # 

6 120rem* ****■■  ■ **  “■**  i # ■ *# 

61 30k*=  str*  (a  ( i)  ) 

6l40n7=4 
6l50gosub5820 
6 I60gosuh5950 
6l70printtab£4I ;k$; 

6iaCk$=stri(rt(b)) 

6i90n7=1 

6200goa0b5820 

6E10goaub5950 

6220ifk$<>"00"then6240 

&230k$="  11 

6240printtab(12);k*; 

6250k$=str*(r2(b) ) 

6260gosub5820 
6270gosub5950 
620Oiflt$O''OO’,t  henfiJOO 
6290k$=”  " 

6300printLab£ 171;k$ ; 

6310k*=str*(r3(bO) 

6320gosub5320 
6330gpsub5950 
63401  fk4<>,,00nthen6  360 
6350k4=il 

6 360pr int tab £ 2 1 ) ; k t ^ 

6370gpto3330 

6380reffl,#tll*l*ll**,tlltt",Bit#ttf ,*i“ 

6390rftn*  MAKE  COMMAND  * 

64i0inputc| 

6420  i fc$<  >fl . end11  then6  E150 
6430print: ltc$ 

6440stop 
6450print: 1 pc* 

6460goto64l0 



6480rem*  CREATE  OCTAL  OUTPUT  FILE  # 
6490rem#,Bf IB#Btt*,B#iB*BBBBB*BB*BBBB##B#BB 

65O0k*=str$(a£i)) 

65lOgosuh6640 
6520k 1*=k$ 

6530k*=str*CrKi}) 

6540gosub6640 
6550k V$=kl$+k* 

6560k$=stri ( r2 ( i ) ) 

6570«osub6640 
6580k 1|=k1$+k* 

6590k*=str*tr3<i)} 

6600go3ub664D 

66lOkl$=k14+k$ 

6620print:2tkU 

6630return 

6640r^1*«»B«»«*'I*nm#iMB 

6650 rent*  MAKE  KS  = 3 CHARACTERS  B 



6670nslen(kJ J 
66801 fta = 3tben67  30 
66901  fYi=2then6720 
6700k*=n00n+k$ 

6710goto6730 

6720k*='l0n+k* 

6?30return 
6740rem  ■«■»« 

6750rem  BSH0«  B 
6760re£n  ***■»■■ 

67701 fend: It  hen68 10 
6780input:l.c* 

6?90printci 

60OOEioto677O 

601Orestore:1 

602Ogotoi3OO 

6830end 

READY 


Your 

Sol  dealer 
has  it. 

AZ:  Temps:  Byte  Shop.  813  N Scottsdale, 
£602)894-1 1 29;  Phoenix:  Byte  Shop,  12654  N. 
28th,  (602)942-7300:  Tucson:  Byte  Shop,  2612 
E Broadway.  (602)327-4579.  CA:  Berkeley: 
Byte  Shop,  1514  University,  [415)845-6366;  Citrus 
Heights:  Byte  Shop,  6041  Greenback.  (916) 
961-2983;  Costa  Mesa:  Computer  Center,  1913 
Harbor,  [714)646-0221 ; Hayward:  Byte 
Shop,  1122  'B-  St..  [415)537-2983;  Lawndale: 
Byte  Shop,  16508  Hawthorne,  £213)371-2421 ; 
Orange:  Computer  Mart.  633- B W,  Katella,  [714) 
633-1222;  Pasadena:  Byte  Shop,  496  S.  Lake, 

( 21 3 )684  - 331 1 ; Sac  ra  me  nt  o:  M ic  ro  - Co  mpute  r 
Application  Systems,  2322  Capitol,  (916) 
443-4944;  San  Francisco:  Byte  Shop,  321  Pacific, 
(415)421-8686;  San  Jose:  Byte  Shop,  2626 
Union,  [408)377-4685;  San  Rafael:  Byte  Shop, 
509  Francisco,  [41 5)457-9311 ; Tarzana:  Byte 
Shop.  18423  Ventura.  (213)343-3919;  Walnut 
Creek:  Byte  Shop,  2989  N.  Main,  (415)933-6252. 
CO:  Boulder:  Byte  Shop,  3101  Walnut,  (303) 
449-6233  FL:  Ft.  Lauderdale:  Byte  Shop,  1044 
E.  Oakland  Pk.,  [305)561-2983;  Miami:  Byte 
Shop,  7825  Bird,  [305)264-2983;  Tampa: 
Microcomputer  Systems.  144  So.  Dale  Mabry, 
(81 3)879-4301 . GA:  Atlanta:  Computer  Mart, 
5091 -B  Buford,  £404)455-0647.  IL:  Champaign; 
Computer  Co.,  318  N Neil.  (217)369-5883; 
Numbers  Racket,  623,/2  S.  Wright.  [217)352-5435; 
Evanston;  itty  bitty  machine  co,  1322  Chicago, 
£312)328-6800;  Lombard:  itty  bitty  machine  co. 
42  W Roosevelt.  (31 2)620-5808  I M : 
Bloomington:  Data  Domain,  406  S.  College.  [812) 
334-3607;  Indianapolis:  Data  Domain,  7027 
N Michigan,  [317)251-3139.  I A:  Davenport: 
Computer  Store.  4128  Brady,  (319)386-3330 
KY:  Louisville:  Data  Domain,  3028  Hunsinger, 

£ 502 )456- 5242.  M I : An  n Arbor : Co  mpute  r 
Store,  310  E.  Washington,  [313)995-7616;  Troy: 
General  Computer  Store,  2011  Livernois.  (31 3) 
362-0022.  WIN:  Minneapolis:  Computer  Depot, 
3515  W 70th,  [61 2)927-5601  NJ:  Hoboken: 
Computer  Works,  20  Hudson  PL,  [201)420-1644; 
Iselin:  Computer  Mart,  501  Rt.  27,  (201 J283-0600. 
NY:  New  York:  Computer  Mart,  118  Madison, 
(212)686-7923;  White  Plains:  Computer  Corner. 
200  Hamilton,  [914)949-3282.  NC:  Raleigh: 
ROMs  N RAMs,  Crabtree  Valley  Mall.  (91 9] 
781-0003.  OH:  Columbus:  Byte  Shop,  2432 
Chester.  (614)486-7761;  Dayton:  Computer 
Mart.  2665  S.  Dixie.  [513)296-1248.  OB: 
Beaverton:  Byte  Shop,  3482  SW  Cedar  Hills, 
(503)644-2686;  Eugene:  Real  Oregon  Computer 
Co.,  205  W.  10th,  [503)484-1040;  Portland: 

Byte  Shop,  2033  SW  4th  Aye,.  (503)223-3496. 
RL  Warwick:  Computer  Power.  M24  Airport  Mall. 
1800  Post  Rd  , (401)738-4477.  SO:  Columbia; 
Byte  Shop,  2018  Green.  (803)771-7824  TN: 
Kingsport:  Microproducts  & Systems.  2307  E. 
Center.  (615)245-8081.  TX:  Arlington: 

Computer  Port,  926  N.  Collins,  £817)469-1502; 
Houston;  Computed  ex,  2300  Richmond, 
[713)526-3456;  Interactive  Computers,  7646)4 
Dash  wood.  [713)772-5257;  Lubbock: 
Neighborhood  Computer  Store,  4902 -34th  St., 
[806)797-1468;  Richardson:  Micro  Store, 

634  So  Central  Expwy..  (214)231-1096.  VA: 
McLean:  Computer  Systems  Store.  1 984 
Chain  Bridge,  [703)821-8333;  Virginia  Beach: 
Home  Computer  Center.  2927  Va.  Beach 
Blvd.,  (804)340-1977.  WA:  Bellevue:  Byte  Shop. 
14701  NE  20th,  [206)746-0651;  Seattle:  Retail 
Computer  Store.  410  NE  72nd.  [206)524-4101. 
Wf;  Madison:  Computer  Store,  1863  Monroe, 
(608)255-5552;  Milwaukee:  Computer  Store, 
6916  W.  North,  (414)259-9140  D.C.: 

Georgetown  Computer  Store,  3286  M St  NW. 
[203)362- 21 27.  CANADA:  Ottawa,  Ont : 
Trintronics,  160  Elgin,  [613)236-7767;  Toronto, 
Ont:  Computer  Mart,  1543  Bayvtew  (416) 
484-9703;  First  Canadian  Computer  Store,  44 
Eglinton  Ave.  W,  [416)482-8080;  Computer 
Place,  186  Queen  St.  W , [416)598-0262; 
Vancouver,  B.C.:  Basic  Computer  Group,  1438 
E,  8th,  [604)736-7474;  Pacific  Computer 
Store,  4509  Rupert,  (604)438-3282. 
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Lately  the  computer  literature  has  been  full  of  articles  on 
Structured  Programming  and  its  advantages.  It  has  been 
suggested  that  instead  of  making  flowcharts  we  write 
our  programs  using  the  structured  blocks  and  pseudo- 
codes and  then  translate  these  blocks  into  their  equiva- 
lent in  BASIC.  But  why  should  we  have  to  do  the  transla- 
tion? Should  we  not  make  the  computer  do  this  task? 

This  program  does  exactly  this.  It  lets  you  use  the 
IFTHEM-ELSE,  DOUNTIL  and  DO  WHILE  structured  se- 
quences and  the  pseudocodes  associated  with  them, 
along  with  standard  BASIC  statements  in  your  pro- 
grams. It  will  read  your  program  statement  by  statement 
and  convert  it  into  standard  BASIC  statements.  This 
sort  of  a translator  is  called  a “preprocessor.” 


The  following  examples  show  how  the  structured  se- 

quences  are  changed  into  BASIC. 

DOUNTIL  BLOCK  {See  Figure  1) 

IN  BASIC 

10  DO 

10  REM  DO 

20  . . . 

20  . . . 

30  . . . 

30  . . . 

40  UNTIL  X = 5 

40  IF  X<>5  THEN  10 

DOWHILE  BLOCK  (See  Figure  2) 

10  WHILE  X = 5 

10  IF  X<>5  THEN  50 

20  . . . 

20  . . . 

30  . . . 

30  . . . 

40  ENDWHILE 

40  GOTO  10 

50  . . . 

50  . . . 

IFTHENELSE  BLOCK  (See  Figure  3) 

10  REM  IF  X = 5 THEN 

10  IF  X<>5  THEN  50 

20... 

20..  . 

30  . . . 

30  . . . 

40  ELSE 

40  GOTO  70 

50  . . . 

50  . . . 

60  . . . 

00  . . . 

70  ENDIF 

70  REM  ENDIF 

Note  that  when  a structured  IF  is  used  it  has  to  be  pre- 
ceded by  a REM  so  that  it  can  be  distinguished  from  the 
IF  of  BASIC,  and  also  that  the  THEN  of  the  structured  IF 
is  not  followed  by  anything  else.  Another  thing  to  be 
observed  is  that  the  expression  in  the  pseudocode  is 
always  complemented  during  the  translation  because 
the  JF  of  BASIC  takes  a jump  if  the  expression  in  it  is 
true,  while  in  the  structured  IF  it  is  just  the  opposite. 

To  use  this  BASIC  preprocessor  enter  your  program 
statement  by  statement,  including  the  structured  pseudo- 
codes as  if  they  were  ordinary  BASIC  statements  {pre- 
ceded by  line  numbers),  but  remember  to  type  a REM 
before  using  a structured  IF.  To  end  the  program  type 
BASIC's  END  statement. 

The  preprocessor  looks  at  every  statement  and  if  it  is 
a standard  BASIC  statement  it  outputs  the  line  immedi- 
ately without  any  change.  In  the  BASIC  I use,  the  PRINT 
ON  (2)  statement  {e.g.  Line  590  in  the  listing)  is  used  to 
output  a line  onto  th  epaper  tape  punch.  This  will  require 
modification  in  other  BASIC  interpreters.  The  pseudo- 
codes have  to  be  processed  before  they  are  punched 
out.  Some  {e.g.  DO,UNTIL)  are  converted  and  punched 
out  immediately  after  their  input  — others  like  WHILE 
can  be  punched  out  only  at  a later  stage;  in  the  case  of 
WHILE  only  after  the  statement  after  ENDWHILE  has 
been  read.  So  after  you  have  typed  a statement,  if  there 
is  no  output  on  the  punch,  then  type  the  next  statement. 
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By  Kama!  Shah 


Lines  containing  commas  should  be  entered  within 
quotes.  Otherwise,  as  commas  separate  two  variables, 
the  input  will  be  considered  as  being  made  up  of  two  or 
more  variables  while  really  only  one  is  expected  (Line 
310  in  the  listing). 

The  statements  that  require  processing  are  listed 
below  along  with  what  is  done  in  each  case: 

DO  (Lines  930*990} 

1)  Stack  the  line  number  in  the  DOLINENUMBER(FS) 
stack. 

2)  insert  a 'REM1  between  the  line  number  and  the  DO’. 

3)  Output  the  converted  line. 

4)  Go  to  read  the  next  line. 

UNTIL  (Lines  1010-1140) 

1)  Check  if  the  DOLINENUMBER  stack  is  empty.  If  it  is 
so  then  print  error  (because  there  is  no  correspond- 
ing DO  statement)  and  go  to  step  4. 

2)  If  there  is  a line  number  then  unstack  It;  get  the  ex- 
pression in  the  UNTIL  statement  and  complement  it. 

3)  Output  the  present  line  number  followed  by  IF1  + 
the  complemented  expression  + GOTO'  + the  line 
number  unstacked  in  step  2. 

4)  Go  to  read  the  next  line. 

WHILE  (Lines  1160*1220) 

1)  Stack  the  line  number  in  the  WHILELINENUMBER(Y$) 
stack. 

2)  Stack  the  expression  in  the  WHILELINE(W$)  stack. 
ENDWHILE  (Lines  1240-1350) 

1)  Check  if  the  WHILELIENNUMBER  stack  Is  empty.  If 
it  is  so  then  print  error  and  go  to  step  5 (note  that  the 
ENDWHILEFOUND(FI)  flag  is  not  set), 

2)  If  there  is  a line  number  then  unstack  the  line  number 
at  the  top  of  the  WHILELINEN UMBER  stack 

3)  Output  the  present  line  number  followed  by  'GOTO1 
+ the  line  number  unstacked  in  step  2, 

4)  Set  the  ENDWHILEFOUND  flag. 

5)  Go  to  read  the  next  line. 

Whenever  a statement  is  read  and  the  ENDWHILEFOUND 
flag  is  found  to  be  set,  the  following  occurs  before  the 
line  read  is  processed:  (Lines  490-610) 

a.  Unstack  the  expression  in  the  WHILELINE  stack  and 
complement  it. 

b.  Output  the  line  number  of  the  WHILELINE  followed 
by  IF  *f  the  complemented  expression  + GOTO'  -f 
the  present  line  number. 

c.  Reset  the  ENDWHILEFOUND  flag, 

REM 

1)  As  soon  as  a REM  statement  is  recognized,  check  if 
it  is  followed  by  an  IF  or  not.  (Lines  1370-1420) 

2)  If  it  is  not  then  just  output  the  statement  as  it  is  and 
go  on  to  read  the  next  line.  (Lines  1510-1530) 

Structured  IF  (Lines  1430-1500) 

1)  Stack  the  expression  and  the  rest  of  the  line  in  the 
I FLI NE(IS)  stack,  and  the  line  number  in  the  1FLINE- 
NUMBER(JS)  stack. 

2)  Go  to  read  the  next  line. 

ELSE  (Lines  1550-1600) 

1)  Stack  the  line  number  in  the  ELSELINENUMBER(G$) 
stack. 

2)  Set  the  ELSEFOUND(F2)  flag. 


Whenever  a statement  is  read  and  the  ELSEFOUND  Hag 
is  set  then  before  the  line  read  is  processed  the  follow- 
ing occurs:  (Lines  630-780) 

a.  Check  if  the  IFUNENUMBER  stack  is  empty.  If  it  is. 
then  print  error  and  go  to  step  d. 

b.  If  there  is  a line  number  then  unstack  it;  unstack  also 
from  the  IFLINE  stack  and  complement  the  expres- 
sion in  it. 

c.  Output  the  unstaeked  line  number  followed  by  IF4  + 
the  complemented  expression  + the  rest  of  the  IF- 
LINE + the  present  line  number. 

d.  Reset  the  ELSEFOUND  flag. 

ENDIF  (Lines  1620-1750) 

1)  Check  if  the  ELSEL1NENUMBER  stack  is  empty.  If  it 
is  so  then  print  error  and  read  the  next  line. 

2)  Otherwise  unstack  the  line  number  from  the  ELSE- 
LINENUMBER  stack,  add  to  it  GOTO'  + the  present 
line  number  and  output  it. 

3)  Output  the  present  line  number  + lREM  ENDIF'. 

END  (Lines  800*910) 

1)  Check  if  any  of  the  DOLINENUMBER,  WHILELINE- 
NUMBER  or  IFUNENUMBER  stacks  are  not  empty  — 
if  so  then  print  error  and  set  the  ENDFOUND(E2)  flag; 
if  there  is  nothing  remaining  in  the  stacks  then  just 
set  the  ENDFOUND  flag. 

There  are  two  subroutines  in  this  program: 

1)  The  subroutine  at  Line  1820  receives  from  the  main 
program  an  expression  in  C$.  It  copies  C$  into  E$  until  it 
finds  a relational  operator  (-  ,<  >,<  = ,>=  ,<,>)  in  C$,  It 
converts  the  operator  found  in  C$  into  its  complement 
(<  >s  = ,>,<,>  = ,<  = ) and  places  that  and  the  rest  of  CS 
into  E$  and  returns. 

2)  The  subroutine  at  Line  2220  looks  at  A$  (the  state- 

ment that  has  been  read  by  the  main  program),  skips  all 
the  initial  blanks,  find  out  the  line  number,  copies  the 
line  number  into  L$  and  also  sends  out  the  LINENUM- 
BERFGUND(Z9)  flag  to  Indicate  if  a line  number  was 
found  or  not.  ' T i;, , 


The  following  are  the  error  messages  printed  along 
with  their  meanings. 

DO  ERROR: 

more  DO 

lines  than  UNTIL 

lines 

ERROR  DO: 

more  UNTIL 

lines  than  DO 

lines 

WHILE  ERROR; 

more  WHILE 

fines  than  ENDWHILE 

lines 

ERROR  WHILE: 

more  ENDWHILE 

lines  than  WHILE 

lines 

IF  ERROR; 

more  IF 

lines  than  ELSE 

iines 

ERROR  IF: 

more  ELSE 

lines  than  IF 

lines 

or 

more  ENDIF 

lines  than  ELSE 

Lines 

NO  LINE  NUMBER:  the  line  thal  was  input  fast  did  not 

have  a line  number. 

The  maximum  number  of  nestings  permitted  for  any 
particular  structured  sequence  is  ten.  To  alter  this 
number,  change  the  dimension  of  F$(for  DGUNTIL),  W$ 
and  Y$(for  DOWHILE)  and  1$,  J$  and  G$(for  1F- 
THENELSE)  in  the  iines  30  and  40.  To  reduce  and 
memory  required  to  store  this  preprocessor  remove  alt 
the  REM  statements. 

In  the  past  1 had  written  some  programs  using  struc- 
tured program  sequences,  then  translated  them  by  hand 
into  BASIC,  I found  that  the  debugging  time  for  lone  pro- 
grams reduces  by  a factor  of  two  and  often  more.  As  this 
translation  by  hand  was  quite  time-consuming  I found 
myself  not  using  structured  sequences  despite  their  ob- 


FEBRUARY  1978 


INTERFACE  AGE  83 


ELECTRONIC  SYSTEMS 

p.o.  box  2IZ  Burlingame  CA  94010 

(408)374-5984 


ffll 

UART 
& BAUD 
RATE 

GENERATOR 

Pari  no.  It) l 

* Converts  serial  to  parallel  and 
parallel  to  serial 

* Low  cost  on  board  baud  rale 
generator 

* Baud  rates:  1 10,  150, 
300,000,  1 200,  and  2400 

* Low  power  drain  +5  volts  and 
-J 2 volts  required 

* TTL  compatible 

* All  characters  contain  a slarl 
bit,  5 to  8 data  bits,  1 or  2 stop 
bits,  and  either  odd  or  even 
parity. 

* All  connections  go  to  a 44  pin 
gold  plated  edge  connector 

* Board  only  $12,00;  with  parts 
$35.00 


8K 

STATIC  3 
RAM 

Pari  no.  300 

* OK  Altair  bus  memory 

* Uses  2102  Static  memory  chips 

* Memory  protect 

* Gold  contacts 
■ Wait  states 

* On  board  regulator 

* S-10G  bus  compatible 

* Vector  input  option 

* TR1  state  buffered 

* Board  only  $22,50;  with  parts 
$160.00 


RS* 232 /TTL 
INTERFACE 


Part  no,  232 

* Converts  TTL  to  R$-232,  and 
converts  RS-232  Lo  TTL 

* Two  separate  circuits 

* Requires  -12  and  +12  volts 

* AH  connections  go  to  a 10  pin 
gold  plated  edge  connector 

* Board  only  $4,50;  with  par  Is 
$7,00 


DC 

POWER 
SUPPLY 

Part  no.  6085 

* Board  supplies  a regulated  +S 
volts  at  3 amps.,  +12,-1  2,  and  -5 
volts  at  1 amp. 

* Board  has  fillers,  rectifiers,  and 
regulators 

* Power  required  is  0 volts  AC  at 
3 arnps.,  and  24  volts  AC  C,T,  al 
1.5  amps. 

* Board  only  $12,50 


TIDMA 


Part  no,  1 1 2 

* Tape  Interface  Direct  Memory 
Access 

* Record  and  play  programs  with- 
out bootstrap  loader  (no  prom) 
lias  PSK  encoder /decoder  for 
direct  connections  lo  tow  cost 
recorder  al  625  baud  rate,  and 
direct  connections  for  inputs  and 
outputs  to  a digital  recorder  al 
any  baud  rate, 

* S-JOO  bus  compatible 

* Comes  assembled  and  tested 
for  $160.00 


f 

tape 

INTERFACE 

* Play  and  record  Kansas  City 
Standard  l apes 

* Converts  a low  cost  tape 
recorder  lo  a digital  recorder 

* Works  up  to  1200  baud 

* Digital  in  and  out  are  TTL-serial 

* Output  of  board  connects  lo 
mic.  in  of  recorder 

* Earphone  of  recorder  connects 
lo  input  on  board 

* Requires  +5  volts,  low  power 
drain 

* Board  $7.60;  with  parts  $27.50 

* No  coils 


Part 

no.  107 

RF 

MODULATOR 

* Converts  video  to  AM  modu- 
lated RE,  Channels  2 or  3 

* Power  required  is  12  volts  AC 
C.T.,  or  +5  volts  DC 

* Board  $4.50;  with  parts  $1  3,50 


APPLE  I 
MOTHER 
BOARD 

Par  t no.  102 

* 10  slots  — 44  pin  (.156)  con- 
nectors spaced  M"  apart 

* Connects  to  edge  connector  of 
computer 

* Pin  20  and  22  connects  lo  X & 
Z for  power  and  ground 

* Board  has  provisions  for  by  - 
pass capacitors 

* Board  cost  $15.00 


TELEVISION 
TYPEWRITER 

' 

id 

ftp 


Pari  no.  106 

* Stand  alone  TVT 

* 32  char/line,  16  lines,  mod  if  i- 
ea  lions  for  64  char /line  included 

* Parallel  ASCII  (TTL)  input 

* Video  outpul 

* IK  on  board  memory 

* Output  for  computer  con- 
trolled curser 

* Auto  scroll 

* Non-distructive  curser 

* Curser  inputs:  up,  down,  left, 
right,  home,  EOL,  EOS 

* Scroll  up,  down 

» Requires  +5  volts  at  1 ,5  amps, 
and  - 1 2 volts  at  30  mA 

* Board  only  $39.00;  with  parts 
$145.00 


MODEM 


Part  no.  109 

* Type  103 

* Full  or  half  duplex 

* Works  up  lo  300  baud 

* Originate  or  Answer 

* No  coils,  only  low  cost  com- 
poneii  ts 

* TTL  input  and  output-serial 

* Connect  8 ohm  speaker  and 
crystal  mic.  directly  to  board 

* Uses  XR  F$K  demodulator 

* Requires  +5  volts 

* Board  $7*60;  with  parts  $27. 50^ 


To  Order; 


Mention  part  number  and  description.  For  parts  kits  add  to  pari  number*  Shipping  paid  for  orders 
accompanied  by  check,  money  order,  or  Master  Charge,  BankAmcricard,  or  VISA  number,  expiration 
daLe  and  signature.  Shipping  charges  added  to  C.O.D.  orders.  California  residents  add  6.5%  for  tax. 
Parts  Id Ls  include  sockets  for  all  ICs,  components,  and  circuit  board*  Documentation  is  included  with 
all  products*  Dealer  inquiries  invited,  24  Hour  Order  Line:  (408)  374-5984,  ^21 
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vious  advantages.  Now  I hope,  if  there  are  others  who 
have  had  the  same  experience,  that  they  will  find  this 
program  useful  as  well  as  Interesting. 

PROGRAM  LISTING 


10  REM  BASIC  FAEFftur.ES.  Sftft  WRITTEN  &Y  JAMA L SHAN  AMD  SIMLA  -jJfifc'l  A. 

20  REM  SRI  AUROB I NDG  ASHRAM ■ POND I CHERRY  *05002,  JN0IA 

30  DIM  A*t  SO  I,  Bt!  S I.  Ct(  30  I*  Eli  50  i,  Ft!  *,  I A J,  GtC  *.  |p  I 

40  DIM  IK  50.  10  >.  IK  0.  1 0 I,  L«  6 ).  WK  50,  10  J,  Y*(  t,  lO  1 

50  PRINT  "ENTER  YOUR  PROGRAM  Lt«E  BY  (.  |N£  IF  THE  LINE  CONTAINS" 

60  PRINT  -A  COMMA!  S-k  ENTER  THE  LINE  WITHIN  OUOTATIiTN  HARK  'i  IF" 

70  PRINT  -THE  LIME  IS  A STRUCTURED  IF'  STATEMENT  THEN  TYPE  R£M  " 
■BETWEEN  THE  LINE  NO  AND  THE  IF  H 

INITIALIZE  ALL  FLAGS  AND  STACKED INTERS 
£2=ENDFni  INDFLAG  - SET  IF  -END*'  IS  FOUND 
Fl^ENriWHlLEFOUND  FlAO  - SET  IP  An  "ETNDUHTlE"  IE  FOUND 
F3=EL3EFQUNDFLAG  - SET  IF  AN  * ELSE  l"  IS  FOUND 
DI^STKFTR  FOR  THE  DOLI NENUMBER  STACK!  Ft  I 
Wl-STKPTR  FOR  THE  WHILELINE  STACK!  W*  * 

W2-STKPTR  FOR  THE  WHILEL 1 NENUM&ER  STACK!  Yt  | 

U-STKPTR  FOR  THE  IFLINE  STACK!  1*1 
1 2-STKPTR  FOR  THE  IFLINENUNBER  STACK!  J*  1 
El-STfcPTR  FOR  THE  ELSEL INENUHCER  STAtM  Gt  > 


SO  PRINT 
90  REM 
I AO  REN 
110  R EM 
170  REM 
ISA  REM 
140  RE n 
150  REM 
1*0  REM 
170  REM 
ISO  REM 
190  E2=0 
700  Fl=0 
710  F7=0 
720  Dl-1 
230  Ul  = l 


740  U2=t 
750  1 1 — 1 
7*0  El- I 
770  12=1 

ssa  G»-" 

270  fl£M  CHECK  IF  EnDFCUNDFlAG  IS  SET  - IF  SO  STOP  ELSE  READ  A LINE 
300  IF  £200  GOTO  1810 
310  INPUT  At 
320  L-LENI  A*  I 

330  REM  Z9=LINENUMBERFQUND  FLAG  - THIS-  FLAG  IS  SET  TO  " 1"  IF 

340  REM  NG  LI NENUMBER  IS  FOUND,  ELSE  IT  IS  GREATER  THAN  "l1 

350  79=1 

3*0  GOSUB  21*0 

370  IF  Z9>1  THEN  400 

230  PRINT  "NO  LINE  NUMBER H 

370  GOTO  310 

400  IF  L>10  THEN  4*0 

410  REM  INCREASE  THE  LENGTH  OF  THE  LINE  READ  { IF  IT  IS  LESS  THAN 


42D  REM  lOJ  BY  ADDING  S BLANKS  TO  PREVENT  SUBSCRIPT  ERRORS 

430  REM  WHILE  CHECKING  FOP  “ENDWHILE"  - "ENB1 F“  ETC 
44  O A*=At+Bt 

450  IF  AK  1 1 1 K}*  “ GOTO  480 

4*0  1*1+1 

470  GOTO  450 

480  IF  FlOl  GOTO  *20 

490  REM  ENOUHlLEFOUND  FLAG  IS  SET  UNSTACK  THE  PREVIOUS  UHlLELlNE, 

500  REM  COMPLEMENT  THE  EkPRESSTON  IN  IT,  TAKE  THE  LINENUMBER 

510  REM  AT  THE  TOP  OF  THE  WHILELINE  NUMBER  STACK,  CONVERT  AND  OUTPUT 

520  REM  THE  WHILE  LINE  AND  RESET  THE  ENDWHILEFGUND  FLAG  PROCESS  THE 

530  REM  PRESENT  LINE 

540  WL-U1-1 

550  C*=W$[ WS  > 

5*0  K*| 

570  G05UB  1620 

560  Ct»Yt£W2J+H  IF  GOTO  41 +L* 

590  PRINT  ON  ( 2 »C* 

600  F 1*0 

*10  GOTO  770 

*20  IF  F701  GOTO  790 

*30  REM  EL5EFOUWD  FLAG  IS  SET  CHECK  FOR  AN  InFlINE  IN  THE  STUCK 

*40  REM  IF  THERE  ISN’T  ONE  THEN  PRINT  ERROR,  ELSE  UKSTAC*  THE 

*50  REM  THE  PREVIOUS  IFLINE,  COMPLEMENT  THE  EXPRESSION  IN  IT,  CONVERT 

**0  REF1  AND  OUTPUT  THAT  LINE  AND  RESET  THE  ELSEFQUN0  FLAG 

*70  IF  I2>I  GOTO  710 

*60  PRINT  '’ERROR  IF" 

*90  F2^G 
700  GOTO  790 
710  11=11-1 
7J0  C*=l*i:  IL  I 
730  12^12-1 
740  K-J 

750  GOSUB  IB20 

7*0  CtsJtl  12  I-*"  IF  "+Et+"  “+L* 

770  PRINT  DM  f 2 ICS 
7*0  F2+0 

790  I F At!  1 , 1+3  K>"  END  " GOTO  920 

GOA  REM  '"END'"  STATEMENT  FOUND  CHECK  FOR  EXTRA  “DO" . " WHILE41 , " I F * 

*10  PEM  LINE  NUMBERS  REMAINING  IN  THE  STACKS  IF  SO  PRINT  ERROR, 

820  REM  ELSE  CONTINUE  IN  BOTH  CASES  SET  THE  ENDFOUND  FLAG 

£30  IF  01=1  GOTO  350 
640  PRINT  "DO  ERROR1’ 

S5G  IF  W2*l  GOTO  870 
8*0  PRINT  "WHILE  ERROR" 

£70  IF  12=1  GOTO  890 
880  PRINT  “IF  ERROR" 

890  PRINT  ON  t 2 >A* 


900  E2=l 
910  GOTO  1800 

920  IF  At!  1.  1+1  IC>“D04'  GOTO  1000 

930  REM  A "00“  STATEMENT  STACK  THE  LINE  NUMBER,  INSERT  A “REM" 

940  REM  BETWEEN  THE  1 I HE  NUMBER  AND  "DO41  AND  OUTPUT  THE  LINE 

950  Ft!  01  l-L» 

9*0  D1=D I +1 

970  A*=Lt+“  REM  DO" 

980  PRINT  ON  < 2 Ml 
990  GOTO  1800 

lOOC  IF  At!  J , 1+4  lO'  UNTlL11  GOTO  1150 

101O  REM  AN  "UNTIL"  STATEMENT  CHECK  FDR  A DOLING  NUMBER  IN  THE 

1020  REM  STACK  IF  THERE  ISN  ’T  ONE  THEN  PRINT  ERROR.  ELSE  UNSTACK 

1030  REM  THE  LINE  NUMBER.  COMPLEMENT  THF.  EXPRESSION  IN  THE  “UNTIL" 

1040  BEM  LINE,  CONVERT  AND  OUTPUT  IT 

1050  IF  DIM  GOTO  10*0 
10*0  PRINT  “ERROR  DO" 

1070  GOTO  1800 
10S0  K=I+5 
1090  C**A* 

1100  EU-Dl-l 
11 |0  GOSUB  1820 


1120 

1130 

1140 

I ISO 
11*0 
1170 
1 1B0 
1190 
\ 200 
1210 
1220 
1230 
1 240 
1230 
12*0 
1270 
1230 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
13*0 
1370 
I3B0 
1390 
MOO 
1410 
L 420 
1430 
1440 
1450 
14*0 
1470 
1480 
1440 

1500 
1510 
1520 
1530 
1540 
1550 
15*0 
1570 
1 500 
1590 
1*00 
1*10 
1*20 
1*30 
1*40 
1*50 
1**0 
1*70 
i*ao 
1*90 
1700 

1710 

i 730 
1 730 
1 740 
1750 
1 7*0 
1770 
1780 
1790 
I 800 
I CIO 
1 3?0 


At=L*+41  JF  “+£l+"  GOTO  “+Ftt  D1  J 
PRINT  UN  t 2 >Rf 
GOTO  lEOO 

IF  Att  I.  1+4  JO  “WHILE"  GOTO  1230 

REM  A "WHILE"  STATEMENT  STACK  THE  LINE  NUMBER  AND  THE  EXPRESS I 0 
REM  IN  THE  WHILELINE  AS  THE  WHILELINE  CANNOT  BE  CONVERTED  NOW 

Utf  Wl  ]*At!  |t5,  L J 

wi=Wi+i 

Y«  U2  ?-Lt 
W2-W2+J 
GOTO  1800 

IF  Ati  K 1+7  JO-ENDWHILE"  GOTO  13*0 

REM  AW  "ENDWHILE'-  STATEMENT  CHECK  FOR  A WHILE  LINE  |N  THE  WHILE 

RFM  LINE  STACK  IF  THERE  TEN  T C1«E  THEN  PRINT  ERROR,  ELSE  GET  TH 

REM  LINE  NUMBER  OF  THE  LAST  WHILE  STATEMENT,  CONVERT  AND  OUTPUT 

REM  THE  ENDWHILE  STATEMENT  AND  SET  THE  ENDWHI LEFGUNp  FLAG 

IF  W2>1  GOTO  1310 
PRINT  “ERROR  WHILE" 

GOTO  I BOO 
W2=U2-t 

At-Ltt“  GOTO  w + Tt{W2l 
F 1=  1 

PRINT  ON  t 2 >A* 

GOTO  IBM 

IF  AtU,  I*2K>MftEH"  GOTO  1540 
REM  A 41  REM H STATEMENT 

1*1+3 

IF  At!  J,  I K>"  **  GOTO  1420 
1*1  +1 

GOTO  1390 

IF  AM  1,  l+I  JO pl  1 F 11  GOTO  1510 

REM  “REM"  IS  FOLLOWED  BY  ,A  STRUCTURED  "IF“  STATEMENT  AS  THIS 

REM  “IF"  CANNOT  BE  CONVERTED  NOW,  STACK  THE  EXPRESSION  AND 

REM  REST  OF  THE  “IF"  LINE  AND  ITS  LINE  NUMBER 
It!  II  >=  At!  1+2, LI 
i i=n+i 
jt<  12  *-l* 

12=12+1 
GOTO  1530 

REM  IT  IS  AN  ORDINARY  "REM"  STATEMENT  SO  JUST  OUTPUT  IT 

PRINT  ON  f 2 )A* 

GOTO  I BOO 

IF  At!  1,  I +310 "ELSE"  GOTO  IMG 

RFM  AN  "ELSE14  STATEMENT  IT  CANNOT  BE  CONVERTED  NOW  SO  STACK 

REM  THE  LINE  NUMBER  ANII  SET  THE  ELSEFQUND  FLAG 

Git  El  !=L» 

£ l=El + 1 
F2-1 

GOTO  1300 

IF  Ate  1,  1+4  |<-'“ENDIF"  GOTO  17*0 

REM  AN  END IF  STATEMENT  CHECK  FOR  AN  ELSEL I NE  NUMBER  1»  THE 

REH  STACK  IF  THERE  ISN'T  ONE  THEN  PRINT  ERROR,  ELSE  UNSTACK  THE 

REM  LINE  NUMBER  ADD  TO  IT  "GOTO“+THE  PRESENT  LINE  NUMBER  AND 

REM  OUTPUT  THE  LINE  THEN  INSERT  “REM"  IN  SET  WEEN  THE 

REM  PRESENT  LINE  NUMBER  AND  THE  19  END  IF 41  AND  OUTPUT  THIS  ALSO 

IF  Em  GOTO  1700 

PRINT  "ERROfft  IF41 

OOT0  1800 

F l *E  1 - 1 

Ct*Git  El  l+“  GOTO  "+Lt 
PRINT  ON  t 2 ICt 
At=Lt+"  REM  ENDIF" 

PRINT  ON  1 2 JAt 
GOTO  I BOO 

REM  RESTORE  THE  INPUT  STATEMENT  TO  ITS  ORIGINAL  SIZE  IF 

REM  EIGHT  BLANKS  HAD  BEEN  ADDED  TO  IT 

A t=  Alt  1 , L I 

PRINT  ON  12  JAt 

GOTO  300 

STOP 

RFH  UBR  COMPLEMENTS  EXPRESSION  IN  Ct  AND  FUTS  IT  IN  El 


1 830  Ml=1 

1*40  REM  "K I “ REMAINS  ZERO  UNTU  ft  RELATIONAL  OPERATOR  IS  FOUND  IN  Ct 

Iran  RFM  IT  TAKES  DIFFERENT  VALUES.  ACCORDING  TO  THE  OPERATOR  found 


13*0  ki=o 

1670  U«LENi  CS  > 

1080  REM  “K " IS  THE  I NDE  * FROM  THE  MAIN  PROGRAM  INDICATING  FROM 

1690  REM  WHICH  CHARACTER  WE  HAVE  TO  SEARCH  FOR  THE  EXPRESSION' 

1900  IF  ttr>:.KK«<“  THEN  1940 
1910  IF  ctl  I , k J <- » H THEN  1 980 

1920  REM  OPERATOR  NOT  YET  FOUND  SO  COPY  A CHARACTER  FROM  C4 

1930  REM  INTO  E*  AND  GO  BACK  TO  CHECK  THE  NEXT  CHARACTER  IN  Ct 

1940  Ef!  Ml.  Ml  J-ClCKdh  t 

1950  NI=M1+1 

19*0  K=K+ 1 

1970  GOTO  I900 

I960i  REM  FOUND  AN  OPERATOR  FIND  OUT  ITS  COMPLEMENT  AND  PUT 

1990  REM  INTO  Et  THE  CHARACTERS.  IN  C*  AFTER  THE  OPERATOR 

2000  REM  ARE  PUT  INTO  El  WITHOUT  ANY  CHANGE 

2010  IF  CfttR  + 1'  F+l  !*“+“  THEN  2090 

20?0  IF  CtlK  + I . F+  l >=->"  THEN  2090 

2030  IF  ctl  v.K  ]*“>;-  then  £lt  ML  Ml+l  !='>=" 

2040  IF  C*£  K,  K !=">"  THEN  Eli  Ml,  Ml  + l 

3050  IF  CtfK-Kl="="  THEN  E*(  Ml*  Ml+l 
20*0  K=K*I 
2070  Ml =M! +2 
308O  GOTO  2140 

2090  IF  CtiK,  K+l  )="<:="  THEN  Et!Ml,Ml  J*4h>rt 
3100  IF  Ctt  Kp  K+  1 THEN  Et!  M | , M 1 ^“C4* 

2 110  IF  Cti  K.  K+ 1 >=“<>“  THEN  £*(nl,rt]  

il2fl  k=k+2 
2130  Ml=MI+l 

2 140  Et!  Ml.  Ml+l  1-K  |-tt!  Ki  LI  1 
2150  RETURN 

?l*0  REM  SUBR  TO  FIND  LINE  NUMBER  IN  At 

2170  K 2* I 

21&0  REM  SKIP  AL,L  THE  INITIAL  BLANKS 

2190  IF  At!  K2,  K2  K’  " 14  GOTO  2240 
22O0  *2=K2+t 
2210  GOTO  *0 

2220  REM  RETURN  TO  MAIN  PROGRAM  WHEN  A NONBLANK  AND  NONNUMERIC 

2230  REM  CHARACTER  IS  FOUND 

2240  IF  At!  K2,  K2  J :"0H  GOTO  2310 

2250  IF  At!  K2, 1:2  !>"9"  GOTCp  J3l0 

22*0  l-t!  29,  79  >®A*t  K2,  K2  1 

2370  K2=K'2+1 

2280  Z9=Z4+1 

2290  GOTO  2240 

2300  REM  I=PO INTER  TO  THE  FIRST  CHARACTER  IN  At  AFTER  THE  LINE  NO 

3310  I-K2 
2320  RETURN 
2330  END 
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Product  Preview 

Sord  Computer 

The  SORD  Computer  Systems  Company  was  formed 
in  1970.  Since  then  the  firm  has  grown  from  a small 
manufacturer  of  minicomputers  into  one  of  Japan’s 
leading  producers  of  small  systems* 

Its  most  recent  product  is  the  SORD  M20Q,  a basic 
system  which  consists  of  a Z-80  CPU,  minifloppy  disk- 
ette, a 12-inch  CRT  and  a discharged  type  printer.  The 
M200  series  includes  the  M220  standard  model  (see 
Photo  1),  the  M230  Lab,  designed  for  laboratory  appli- 
cations, the  IV1250  CCR,  a computerized  cash  register 
and  the  M270TSS  terminal  for  timesharing  applications. 

The  Z-80  chip  in  the  central  processing  unit  was 
chosen  for  its  low  cost,  the  efficiency  of  the  machine’s 
language  and  the  availability  of  developing  equipment* 
Although  the  system  was  designed  for  dedicated  pro- 
fessional application,  it  is  hoped  that  a substantial  num- 
ber will  be  sold  for  personal  use. 

MEMORY  CAPACITY 

The  M200  series  has  built-in  flexible  RAMs  for  the 
main  program  storage  area.  The  M220  and  the  M230  Lab 
have  32 K RAMs  while  the  M250  CCR  and  the  M270  TSS 
incorporate  16K  RAMs*  The  RAMs  permit  more  compre- 
hensive  calculations  and  data  processing  than  with  con- 
ventional models.  Memory  capacity  can  be  boosted  up 
to  48K  bytes. 

The  ROMs  contain  the  keyboard  scanning  routines, 
the  video  display  drivers,  and  the  minifloppy  diskette 
IPL  routines.  The  ROMs  are  of  the  mask  programmable 
(non  erasable)  variety,  and  total  1-2K  bytes  according  to 
the  product  line, 

I/O  EQUIPMENT 

The  keyboard  is  a full  size,  user-oriented  multi-pur- 
pose, professional  quality  125-key  unit*  The  data  loading 
is  simplified  by  26  designated  keys  with  four  com- 
mands. The  frequently  used  keywords  and  statements 
in  BASIC  can  be  automatically  transmitted  to  the  pro- 
cessor by  using  a specialty  designated  key.  There  are 
seven  mode  keys  and  five  shift  keys  to  produce  highly 
efficient  data  processing. 

Four  LEDs  help  the  user  prevent  operational  errors, 
indicating  one  mode  at  a time.  Moreover,  the  intelligent- 
type  M200  series  also  gives  the  user  a smart  capability 
to  enable  special  keyboard  arrangement. 

The  M20G  series  uses  the  CRT  video  display  with  a 
12-lnch  flat  face  Braun  tube.  The  video  display  logic  gen- 
erates the  necessary  video  and  synch  signals  to  form  24 
lines  of  80  characters*  Regular  aiphanumerics  and  sig- 
nals of  1920  and  191  kinds  are  displayed  as  a dot  matrix. 
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By  Akio  Guji  and  Kazuhiko  Nishi 


The  RAM  is  accessed  by  the  Z-80  CPU  only  when  in- 
formation is  to  be  read  from  or  written  to  the  screen.  The 
graphics  applied  in  the  M200  series  are  displayed  on  a 
character-by-character  basts. 

PRINTER 

The  built-in  discharge-type  printer  can  print  out  a 
maximum  of  two  lines  of  40  characters  per  second.  All 
of  1,920  characters  (categorized  in  127  kinds)  applied  in 
BASIC  of  the  M20Q  series  can  be  printed  out. 

If  necessary,  an  optional  80-digit P 40-65  characters/sec- 
ond printer  can  be  connected.  Moreover,  other  136-digit 
or  less  printers  are  also  applicable. 

The  M200  series  has  another  flexible  feature  that  per- 
mits the  combined  use  of  a series  of  computer  system 
units.  Every  model  incorporates  a 4-slot  to  be  applied  in 
S-100  bus,  an  international  mainstay  bus,  providing  a 
connection  with  many  interfaces  now  marketed. 

One  slot  is  reserved  for  the  memory  system  on  the  side 
of  the  unit,  while  three  slots  for  data  loading  memory. 
This  gives  the  user  voluntary  programmable  processing. 

Furthermore,  if  the  IEEE  488  Interface  Bus  is  con- 
nected to  the  terminal,  the  M2GQ  series  links  to  variable 
I/O  units,  ranging  from  ordinary  terminal  units  to  ad- 
vanced measuring  devices  and  further  graphic/scientific 
simulators.  The  IEEE  488  is  an  optional  home  and  per- 
sonal interface  bus  (HP-IB). 

An  ordinary  tape  recorder  can  be  easily  connected  to 
both  the  M220  standard  model  and  the  M230  Lab  model 
without  any  optional  unit. 

The  connection  to  a mini-  or  large  scale  computer  can 
be  applicable  by  using  an  optional  MODEM, 

Additional  optional  parts  for  the  M200  series  include 
A/D  and  D/A  converters  (the  M230  Lab  already  incorpor- 
ates), DIDO,  ASCII  (HP-IB)  Bus  Converter,  Bar  Code 
Reader/Pnnter,  OCR  Reader,  and  more. 

STORAGE  EQUIPMENT 

The  M200  series  has  a built-in  minifloppy  diskette 
drive.  Compact  in  size,  a 5-inch  diskette  has  a 35-track, 
71.6K  bytes  format  capacity.  Each  track  has  eight  sec- 
tors whose  capacity  is  256  bytes.  Transmitting  speed 
and  rotary  speed  are  125K  bytes  per  second  and  200 
RPMr  respectively.  Retaining  the  features  of  discs  now 
marketed,  the  diskette  unit  has  greatly  reduced  the 
operational  procedures  to  facilitate  operation  by  the 
genera!  user.  Three  diskettes  can  be  simultaneously 
connected  to  the  terminal.  (Second  and  third  diskettes 
are  optional.) 


New  hardware,  to  be  available  in  the  near  future,  in- 
clude P-ROM  writers  and  ICEs. 

SOFTWARE 

Several  applications  programs  written  in  BASIC  are 
recently  available  on  diskette,  including  personal  finance, 
payroll,  math  tutoring,  backgammon  and  blackjack. 

SORD  Computer  Systems  Corporation  is  developing 
new  products  to  diversify  the  M2Q0  series.  New  applica- 
tions software  includes  general  ledger,  accounts  receiv- 
able, music  theory,  programming  tutoring,  inventory 
control  and  others.  In  addition,  advanced  system  soft- 
ware such  as  FORTRAN  IV,  multr-BASIC,  editors  and 
assemblers  are  already  in  the  works. 

DEDICATED  UNITS  OF  THE  SORD 

the  M2  so  labi  In  addition  to  standard  features  of  the 
M200  series,  the  M230  Lab,  a laboratory-oriented  model, 
is  also  equipped  with  A/D  and  D/A  converters.  It  permits 
the  analog-digital  processing. 

the  M250  ccr:  The  M250  CCR  is  a computerized  cash 
register  for  use  in  retail  outlets,  supermarkets,  depart- 
ment stores,  gas  stations. 

On  the  basis  of  cash  registering  functions,  it  features 
the  data  processing  and  visual  response  on  a series  of 
daily  sales  statistics.  It  can  link  to  conventional  electric 
cash  registers  which  are  in  many  supermarkets  and 
chain  stores.  By  using  an  optional  Data  Collector,  data 
registered  in  each  ECR  can  be  directly  transmitted  to 
the  M250.  If  necessary,  the  M250  CCR  can  be  connected 
to  a main  computer  in  a head  office  or  to  a terminal  unit 
at  a stock  controller. 

the  M27Q  tss:  The  M270  TSS  is  a terminal  unit  for  a 
Time  Sharing  Computer  System.  By  use  of  a close  cir- 
cuit or  telephone  lines,  it  can  be  connected  to  a remote 
large  scale  computer.  Transmitting  speed  is  300  bps  or 
lower.  Without  any  modification,  conventional 
telephone  lines  can  be  used. 

Messages  and  data  sent  from  a main  computer  can  be 
outputted  on  the  video  monitor  screen  and  even  printed 
out.  Furthermore,  it  can  send  data  stored  in  the  built-in 
minifloppy  diskettes  to  main  computer  with  extremely 
high  speed.  Data  sent  into  the  M270  TSS  from  main 
computer  can  also  be  stored  in  the  diskettes. 

This  line  of  products  will  be  marketed  in  Japan  in  the 
winter  of  1977  and  abroad  in  the  spring  of  1978.  The  new 
personal  computer  will  be  priced  at  under  $6495. 
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OPTICAL  SYSTEMS 


ELECTRON  BEAM  SYSTEMS 


TOTAL  PRODUCTION  TIME  - iZV/ECKS 


TOTAL  PRODUCTION  TIME:  &JS  WEEKS 


Figure  1.  1C  Development  Cycle 


Figure  3.  Automatic  Cycling  Process 


Electron  Beam 
Produces 
Nine  Times 

By  Dr.  Andrew  Wittkower 

An  electron  beam  lithography  printer  permits  users  to 
manufacture  ICs  with  linear  details  down  to  one  micron 
in  width.  The  linewidth  capabilities  of  this  system  pro- 
duce chips  almost  nine  times  smaller  than  by  conven- 
tional means. 

The  accuracy  of  the  system  is  claimed  to  permit 
denser  packing  and  faster  operation  than  by  any  pre- 
viously employed  lithographic  process.  (See  block  dia- 
gram, Figure  1) 

Patterns  can  be  written  on  masked  plates  up  to  6x6  in- 
ches and  on  wafers  up  to  5 inches  in  diameter.  A 3-inch 
wafer  mask  can  be  produced  in  about  thirty  minutes* 

DESCRIPTION  OF  THE  SYSTEM 

The  system  is  the  product  of  Varian  Extrion  Division 
and  is  designated  EBMG-20.  It  consists  of  two  major 
components,  the  writing  system  shown  in  Photo  1 and 
the  control  electronics.  The  writing  equipment  includes 
an  electron  gun,  an  electron  column,  a writing  stage,  a 
stage  drive,  interferometric  devices,  a loading  chamber 
and  a vacuum  system.  All  these  elements  sit  upon  a 
vibration-absorbing  base. 

The  control  electronics  comprise  an  operator  con- 
sole, a DG  Nova  830  minicomputer  with  peripherals  in- 
terfacing into  the  subsystems,  a microprocessor,  pat- 
tern memory,  power  supplies  and  CRT  displays.  The 
minicomputer  has  overall  control  of  the  writing  subsys- 
tems, directing  and  monitoring  alignment  and  spot  size 
parameters.  The  NOVA  also  directs  data  flow  from  the 
pattern  library  to  the  beam  blanking  bit  stream. 

LITHOGRAPHIC  PROCESS 

Pattern  generation  takes  place  at  the  writing  plan  on 
the  work  stage  under  the  electronic  gun  and  the  elec- 
tron column  (See  Figure  2).  The  electron  gun  supplies  a 
beam  which  is  focused,  scanned  and  blanked  in  the  col- 
umn under  the  direction  of  the  control  electronics.  Pat- 
terns are  exposed  on  substrates  by  electron-induced 
chemical  bond  changes  in  special  resists  on  the  sub- 
strate surfaces.  Either  positive  or  negative  resist  can  be 
used  to  provide  clear  or  opaque  patterns.  Exposure  of 
actual  pattern  shapes  is  accomplished  by  electrostatic 
blanking  of  the  electron  beam  as  the  beam  is  scanned 
raster  fashion. 

The  electron  column  contains  beam-limiting  aper- 
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Generator 
ICs 

Smaller 

tures,  two  electronic  condenser  lenses,  and  an  objective  L . 
lens  as  well  as  the  beam  blanking  and  scanning  sys-  f; 
terns.  In  addition  to  the  primary  electron  optical  ele- 
ments there  are  three  sets  of  centering  coils  to  permit 
precise  alignment  of  the  electron  beam  with  the  lens 
axis.  Stigmator  coils  located  ahead  of  the  objective  lens 
correct  any  astigmatisms  produced  in  the  primary 
optics.  The  degree  of  astigmatism  is  measured  at  the 
image  plane  and  adjusted  by  the  computer. 

Beam  blanking  is  done  with  electrostatic  deflector 
plates  which  have  response  times  of  less  than  five  nano- 
seconds. Blanking  information  is  loaded  alternately  into 
two  512-blt  buffer  memories  from  the  main  pattern  mem- 
ory and  applied  to  the  blanking  plates  in  synch  with  the 
raster  scan.  The  magnetic  scan  system  in  the  objective 
lens  covers  a scan  field  in  the  write  mode  of  280  microns 
by  256  microns.  Response  time  of  the  deflection  system 
is  0.5  microseconds.  In  the  scanning  electron  micro- 
scope (SEM)  mode,  a field  from  25  to  1000  microns 
square  can  be  scanned  to  locate  the  fiduciary  marks. 

The  system  can  expose  the  basic  pattern  for  a mask 
for  a 5”  diameter  silicon  wafer  in  about  70  minutes.  The 
minimum  linewidth  possible  is  one  micron,  with  a toler- 
ance of  ±0.15  micron.  Registration  on  a substrate  is 
±0.125  micron  with  acceptable  fiduciary  marks. 

The  writing  stage  is  a lightweight  aluminum  table 
which  accepts  cassettes  holding  either  wafers  or 
master  hard  chrome  mask  blanks.  Dynamic  elements  of 
this  X-Y  stage  are  designed  to  have  the  minimum  pos- 
sible mass  and  maximum  possible  rigidity.  The  first 
mechanical  resonance  of  the  stage  is  well  above  100  Hz. 
Because  of  this  design,  frequency  vibrations  which 
could  displace  the  stage  under  the  electron  beam  are 
not  able  to  couple  to  stage. 

DC  torque  motors  position  the  stage.  These  have 
greater  resolution  than  conventional  stepping  motors. 

Air  bearings  with  outer  diameters  machined  to  within 
0.00025  inch  of  the  inner  diameter  of  their  stators  sup- 
port the  moving  structure. 

X and  Y stage  positions  are  measured  by  a dual  axis 
laser  interferometer.  Zeeman  splitting  of  the  helium- 
neon  laser  line  (6328  Angstroms)  produces  two  frequen- 
cies which  are  double-reflected  to  cause  a Doppler  shift 
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of  the  frequency  difference  and  provide  a basic  accur- 
acy of  Y&  the  laser  light  frequency  or  0.0791  micron* 
Hardware  logic  manipulates  this  accuracy  to  Vh  the 
laser  frequency  or  a 0.026  mi  cron -extended  resolution* 
The  Doppler  shift  measurement  of  the  frequency  differ- 
ence has  the  advantage  over  conventional  interferometry 
in  being  insensitive  to  the  large  light  intensity  variations 
common  in  most  laser  systems. 

Corrections  to  stage  position  under  the  electron  writ- 
ing beam  are  fed  to  the  DC  motors,  residual  stage  errors 
are  adjusted  by  computer-contro lied  correction  of  the 
electron  writing  beam.  By  this  means  mechanical  posi- 
tion errors  up  to  ±128  micron  in  X and  ± 12  micron  in  Y 
position  can  be  electronically  compensated* 

Stage  registration  is  accomplished  by  scanning  the 
intersection  of  two  wires  in  a copper-rhodium  grid 
mounted  above  a Faraday  cup.  The  coordinates  of  this 
intersection  and  the  grid  orientation  with  respect  to  the 
stage  axes  are  determined  initially  and  stored  in  the 
computer  memory.  Stage  position  is  automatically 
monitored  while  a mask  is  being  written  to  assure  that 
translations  caused  by  thermal  and  electrostatic  varia- 
tions have  not  occurred.  Any  drifts  greater  than  Yie 
micron  automatically  generate  an  error  message  on  the 
console  screen  and  call  for  operator  action.  During 
direct  writing  on  a wafer,  three  fiduciary  marks  on  the 
wafer  are  read  and  the  pattern  is  brought  into  alignment* 

The  vacuum  system  maintains  a continuous  5 x 1Q'T 
Torr  vacuum  in  the  writing  chamber.  The  writing  vacuum 
equipment  is  separated  from  the  loading  chamber  sys- 
tem to  ailow  loading  without  interrupting  writing  opera- 
tions. All  vacuum  systems,  writing  chamber,  loading, 
electron  column,  electron  gun.  are  isolated  to  permit 
normal  maintenance  without  disturbing  adjacent  sys- 
tems. All  are  interlocked  to  protect  components  in  the 
event  of  electrical  or  cooling  failures,  and  ali  pumpdown 
sequences  have  been  automated  to  protect  them  against 
operator  error* 

PRODUCTION  OF  CHIPS 

Mask  plates  or  sit  icon  wafers  are  handled  in  manually- 
loaded  cassettes  in  batches  of  ten  to  supply  eight  hours 
of  continuous  operation  in  a single  vacuum  cycle*  The 
mix  of  substrate  types  and  sizes  is  handled  by  the  sub- 
strate handling  system. 

Production  operation  centers  around  the  operator's 
console  and  the  loading  assembly.  After  beam  para- 
meters have  been  set  up,  only  the  keyboard  controls, 
CRT  and  error  display  are  used*  The  computer  is  in- 
structed, cassettes  are  loaded  into  the  vacuum  load 
lock  and  the  automatic  cycle  Is  initiated.  All  system 
operations  are  protected  against  operator  error,  vacuum, 
air  or  power  failure. 

During  the  automatic  cycle  a magazine  of  4 to  10  cas- 
settes is  placed  into  a loading  port.  These  are  elevated  to 
the  roughing  chamber  which  is  then  pumped  down  to  a 
rough  vacuum.  The  magazine  is  then  shuttled  into  an  ante 
chamber  which  Is  maintained  at  high  vacuum.  The  End!- 
ividual  cassettes  are  then  moved  into  the  writing  chamber, 
processed  and  returned  to  the  ante  chamber,  where  the 
resist  is  allowed  to  develop  while  another  cassette  is  be- 
ing processed  in  the  same  manner.  This  allows  continu- 
ous processing.  When  the  entire  magazine  has  been  pro- 
cessed, it  is  moved  back  into  the  roughing  chamber, 
then  to  the  unload  port*  (See  Figure  3,  block  diagram). 

CONTROL  ELECTRONICS 

The  Nova  830  minicomputer  performs  correct  sequenc- 
ing and  control  of  all  the  various  machine  functions  and 
translates  operator  commands  from  the  control  console 
and  loading  control  assembly.  Manual  control  for  main- 
tenance and  service  is  obtained  through  special  soft- 
ware programs. 


Peripherals  for  the  computer  include  adiscfor  pattern 
storage,  a 9-track  tape  system  for  pattern  loading  and 
dumping,  an  electrostatic  pattern  plotter,  card  or  punched 
tape  reader,  and  a printer  terminal  for  pattern  mainte- 
nance*  An  8-bit,  5 MHz  microprocessor  converts  pattern 
Information  into  a beam  blanking  bit  stream  and  creates 
a graphic  art  display  including  SEM  reproductions. 

Pattern  writing  is  accomplished  by  taking  data  stored 
as  trapezoids  from  the  disc  storage  system,  and  con- 
verting to  an  “on-off  bit  map.”  The  data  are  applied  to 
the  beam  blanking  system  and  synchronized  with  the 
scanning  system. 

Pattern  data  are  stored  as  strips  512  address  loca- 
tions wide  by  16,384  address  locations  long  containing 
an  arbitrary  number  of  arbitrary  shaped  trapezoids. 
Under  control  of  the  computer,  the  microprocessor  con- 
verts the  trapezoid  data  to  Vs  and  0's  completely  filling 
the  strip.  The  data  strip  can  be  truncated  in  length,  to  ad- 
just it  to  the  length  of  the  X dimension.  The  binary  data 
are  stored  in  a 51 2 K- word  core  memory  which  can  be 
read  sequentially  from  either  end,  and  block  transferred 
to  an  intermediate  buffer  memory.  The  core  memory 
transfers  occur  one-half  at  a time,  to  permit  loading  one- 
half  from  pattern  storage  white  the  other  half  is  sent 
serially  to  the  beam  blanking  system. 

A 16-bit  shift  register,  clocked  at  20  MHz,  supplies  the 
final  buffer  memory  and  converts  the  16-bit  words  to 
final  beam  blanking  information. 

The  data  conversion  process,  from  trapezoids  to 
single  bit  information,  takes  a few  seconds  maximum 
per  strip  and  is  done  while  the  stage  re  positions  itself 
to  start  the  next  strip.  Writing  is  done  in  serpentine 
mode  from  top  to  bottom,  and  left  to  right,  then  right  to 
left,  over  the  surface  of  the  substrate. 

As  a strip  is  written,  address  registers  in  the  stage 
control  system  are  hardware  incremented  in  the  X direc- 
tion to  provide  successive  raster  scan  lines  with  correct 
spacing*  The  actual  value  of  scan  is  adjusted  according 
to  information  received  from  the  fiduciary  mark  detec- 
tion subsystem.  The  stage  control  system  attempts  to 
maintain  correct  location  for  each  “line”  In  the  Y direc- 
tion. Any  deviation  from  the  correct  position  is  noted  by 
the  laser  interferometer*  This  information  is  used  by  the 
computer  both  to  adjust  the  stage  and  to  correct  the 
electron  beam  deflection  to  maintain  the  writing  toler- 
ances. (See  Figure  2} 

THE  COMPUTER  IS  THE  LIBRARIAN 

Original  1C  mask  pattern  data  are  handled  in  two  dif- 
ferent forms.  Feature  information  is  inputted  on  mag- 
netic tape  through  the  9-track  tape  system  in  either  op- 
tical pattern  generator  form  or  by  a special  and  more  ef- 
ficient electron  beam  lithography  format.  Alphanumeric 
and  array  information  required  to  assemble  patterns  in 
to  complete  mask  levels  is  inputted  through  the  punch 
card  or  paper  tape  reader  in  a special  format. 

A complete  software  package  is  supplied  with  the 
system  for  production,  pattern  design  and  management, 
system  set  up,  and  for  hardware  maintenance. 

CONCLUSION 

Although  the  system  price  EBMG-20  is  very  high,  ap- 
proximately $1  Vi  ml  If  ion,  the  timesaving  advantages  of 
this  equipment  might  prove  a good  investment  to  the 
chip  manufacturer  ultimately  leading  to  a price  cut  of 
semiconductor  products  on  the  retail  level* 


FOOTNOTE 

The  documentation  for  this  article  was  supplied  by  Vartan, 
Extriort  Division,  Palo  Alto,  California. 
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The  WRT  System:  From  Field 
Notes  to  Programmable  Data 

By  Dr.  S.J.  Poray-Tucholski 


Under  field  conditions  statistical  notations  are  nor- 
mally entered  into  pocketsize  notebooks  later  to  be 
transcribed  onto  formsheets*  This  method  lends  itself 
to  timewaste  and  the  possibility  of  errors  introduced  in- 
to the  data. 

Dr,  Zygmunt  Slawinski  of  Chile  has  devised  a method 
by  which  primary  notes  may  be  entered  into  computer 
readable  tape.  The  annotation  is  made  with  an  ordinary 
pencil  with  specially-treated  accordion-folded  paper  of 
notebook  width  preprinted  with  ten  columns  of  compu- 
ter-readable signs  such  as  squares,  circles,  ovals,  rec- 
tangles or  other  simple  shapes.  Alongside  the  columns 
the  tape  has  a free  space  for  additional  documentation 
to  be  later  entered  into  the  program.  Data  are  entered  in- 
to the  tape  by  covering  the  specific  surface  symbolizing 
the  datum.  The  tape  is  later  decoded  by  an  optical 
reader  and  the  information  transferred  onto  magentic 
tape  or  disc  for  storage. 

While  the  principle  and  application  of  this  method  of 
data  entry  are  well-known  to  any  U.S.  voter,  its  application 
in  non-industrial  countries  is  virtually  untried.  In  those 
areas  census-taking,  ballot  tallies  and  disaster  informa- 
tion suffer  serious  delays  because  of  hand  processing. 

With  the  aid  of  the  easily  portable  and  inexpensive 
microcomputer,  data  collection  centers  can  be  set  up  in 
any  location  accessible  to  electricity  and  telephone 
lines.  Using  the  microcomputer  as  a terminal,  the  data 
can  be  transmitted  via  telephone  lines  to  centralized 
banks  for  accessing  by  the  user  agencies. 

Much  of  the  scheme  is  still  on  the  drawing  board.  The 
pilot  study  for  Chile  is  to  be  carried  out  under  the 
auspices  of  the  Latin-American  Institute  of  Economic 
and  Social  Planning  (ILPES), 

Editor's  Note 

The  above  news  report  was  summarized  from  Dr.  Sla- 
winski’s  project  proposal  Notes  for  the  Technical  and 
Economical  Feasibility  Study  of  the  WRT  System  for 
Collecting  and  Processing  Numerical  Data  first  sub- 
mitted to  the  United  Nations  in  1968.  Since  then  Dr.  Sla- 
winski has  been  at  work  on  the  project  in  Santiago, 
Chile,  Though  the  project  suffered  a slow  start,  the  de- 
creasing cost  of  electronic  equipment  in  the  past  two 
years  will  accelerate  implementation  of  this  plan. 


Should  any  of  you  want  to  contact  the  inventor,  he 
can  be  reached  by  writing  to:  Dr , Zygmunt  Slawinski, 
2626  41st  Nr  W.j  Washington,  D,C.  20007. 
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Computer 

An  Introduction  to  the 


By  Roger  Edelson,  Hardware  Editor 

The  intent  of  this  series  of  tutorial  articles  is  to  pro- 
vide familiarity  with  that  strange  beasts  the  computer! 
Depending  on  how  you  may  use  a computer,  your  view 
of  what  a computer  is  will  be  different.  Those  of  you  who 
use  a company  computational  facility  by  means  of  job 
submittal  cards  do  not  really  see  the  computer.  AH  that 
is  seen  is  a window  into  which  a job  is  submitted,  and 
from  which  the  result  is  obtained.  At  the  other  end  of  the 
spectrum  is  the  circuit  designer  whose  responsibility  is 
one  small  function  block  of  the  computer  and  never 
sees  the  computer  as  a problem  solving  machine  at  all. 

Obviously,  most  of  us  fall  somewhere  in  between  and 
would  like  to  understand  the  computer  as  manipulative 
machine  which  may  be  applied  to  various  problems.  It  is 
to  this  end,  or  basically  the  view  of  the  home  or  small 
business  computerist,  that  these  articles  are  addressed. 

To  most  of  us  the  computer  will  be  a varigated  assem- 
blage of  circuit  boards,  chassis,  and  input/output  de- 
vices. In  order  to  use  these  assemblies  we  will  have  to 
take  a look  at  what  they  are  and  how  they  interact. 

Let’s  start  by  taking  a look  at  the  general  architecture 
of  a stored  program  computer  — which  is  the  real  name 
of  the  beast  with  which  we  are  dealing. 


CPU  ALU 


CONTROL 


Figure  1. 


Pretty  simple  — huh!  This  diagram  does  not  actually 
represent  the  typical  microcomputer  with  which  we 
shall  be  dealing  because  it  does  not  show  the  typical 
BUS  structure.  Actually,  with  the  exception  of  the  input/ 
output  device  all  of  the  major  elements  {CPU  and  Mem- 
ory) could  be  placed  on  one  chip,  in  some  of  the  newer 
control-oriented  machines  they  are.  tn  the  type  of 
machines  with  which  we  are  usually  involved  this  is  not 
practical  because  of  the  limitations  to  expansion.  Prior 
to  the  advent  of  microcomputers  and  solid-state  mem- 
ories a much  larger  piece  of  real  estate  was  required.  As 
a historical  note,  the  UNIVAC  1 which  was  built  out  of 
vacuum  tubes  in  1950  and  filled  a room,  had  less  com- 
puting powers  than  most  of  today's  microcomputers. 


Let’s  take  a somewhat  more  detailed  look  at  the 
various  pieces  which  make  up  the  microcomputer  block 
diagram.  In  this  article  the  look  wilt  be  basically  an  over- 
view with  subsequent  articles  examining  each  section 
in  considerable  detail.  We  shad  begin  the  overview  with 
the  CPU  — the  Central  Programming  Unit, 


The  Stack  and 
Stack  Pointer  are  used  to 
modify  the  memory... 


Ul , ,1 J 1JV||  * [1,1 1 

Tfie'CPU  ife'the  essential  heart  of  the  microcomputer 
system.., With  the  advent  of  the  single-chip  CPU  {in 
essence  a tohole  computer  on  a slice  of  silicon)  home 
computing  came  of  age.  The  basic  function  of  the  CPU 
is  to  perform  calculations,  memory  handling,  and 
various  logical  functions.  The  CPU  of  a typical  micro- 
computer generally  contains  one  or  more  accumulators 
which  are  used  to  store  data  retrieved  from  memory.  It  is 
in  the  accumulator  register  that  the  data  fetched  from 
memory  are  operated  upon.  The  accumulator  also  serves 
as  a holding  point  prior  to  returning  data  to  memory.  It 
might  be  possible  to  obtain  a word  from  memory,  oper- 
ate on  It,  and  return  it  directly  to  memory  in  an  instruc- 
tion cycle  but  the  additional  significant  amount  of  logic 
required  to  implement  this  operation  would  be  substan- 
tial. The  CPU  will  also  have  a register  which  stores  the 
address  of  the  data  in  the  memory.  The  size  of  this  regis- 
ter will  determine  the  extent  of  the  memory  that  can  be 
directly  accessed  by  the  CPU.  {Other  schemes  can  be 
used  to  extend  this  address  field.)  In  most  of  the  CPU’s 
we  shall  be  concerned  with,  the  memory  size  will  be 
65,356  words  — equivalent  to  a 16-bit  address  field.  In 
many  CPU's  this  register  is  also  called  the  Data  Counter. 

The  CPU  must  also  have  a place  for  storing  the  Instruc- 
tion to  be  implemented.  This  is  called  the  Instruction 
Register.  The  CPU  will  always  interpret  the  contents  of 
the  instruction  register  as  an  instruction.  On  the  other 
hand  the  CPU  does  not  care  what  the  bits  of  data  stored 
in  the  accumulator  represent.  They  can  be  either  Instruc- 
tions or  data. 

Another  register  is  always  required,  the  Program 
Counter.  The  Program  Counter  is  assumed  to  always 
refer  to  a program  memory  word  and  specifies  the  next 
location  from  which  the  instruction  will  be  taken. 

Most  CPU’s  also  contain  one  or  more  Index  Registers 
which  may  be  used  to  store  data  or  a memory  address  for 
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use  in  Indexed  Mode  memory  addressing.  Again  most 
modern  CPU's  feature  a register  called  the  Stack  Pointer. 
The  Stack  Pointer  indicates  the  next  available  location  in 
an  external  transient  storage  area,  usually  the  lower  ad- 
dress of  the  system  memory.  The  Stack  and  Stack  Pointer 
are  used  to  modify  the  memory  addressing  technique  in 
a manner  called  implied  memory  addressing. 

Almost  all  of  the  CPU  chips  which  we  shall  cover  in  a 
subsequent  article  are  bus-oriented  devices.  By  this  we 
mean  that  the  data  (usually  8-bits)  are  transferred  both 
into  and  out  of  the  CPU  by  one  set  of  eight  lines  through 
the  use  of  bidirectional  drivers.  The  same  is  true  for  the 
Address  Bus  — usually  consisting  of  sixteen  lines  as 
necessary  to  handle  the  65K  memory  space.  Many  of  the 
CPU  chips  also  have  a control  BUS  structure  for  some  of 
the  specialized  control  functions  necessary.  Figure  2 il- 
lustrates the  implementation  of  the  typical  microcom- 
puter BUS  structure. 


-*■ 

♦ 


MEMORY 


BIDIRECTIONAL  DATA  BUS 


INPUT/OUTPUT 


ADDRESS  BUS 

► 


CONTROL  BUS 


Figure  2. 


The  second  block  of  Figure  1 represents  the  external 
memory  function.  The  Memory  provides  a storage  facility 
for  data  words  and  program/instruction  commands.  The 
size  of  the  memory  space  directly  addressable  by  the  CPU 
is  set  by  the  number  of  bits  provided  in  the  Memory  Ad- 
dress Bus.  Most  of  the  CPU’s  we  use  have  a65K  memory 
address  capability.  This  can  be  expanded  by  the  use  of 
additional  mass  storage  devices  which  access  the  CPU 
through  the  input/output  function.  The  memories  avail- 
able range  in  both  function  and  technology  used  to  im- 


plement the  particular  function.  RAM  stands  for  Ran- 
dom Access  Memory  which  usually  is  the  working 
memory  of  the  computer.  This  style  of  memory  may  be 
either  written  into  or  read  from  under  program  control. 
Depending  on  the  technology  used  the  information  may 
be  lost  upon  reading  (i.e.,  magnetic  cores)  or  retained  in 
storage  after  a read  (semiconductor  memories  are  an  ex- 
ample). Again,  depending  on  the  technology  used  the 
memory  may  be  volatile  (information  is  lost  when  power 
is  removed),  or  non-volatile.  Semiconductor  memories 
with  some  exceptions  are  an  example  of  a volatile 
memory  and  magnetic  cores  are  non-volatile. 

ROM  refers  to  Read  Only  Memory.  This  type  of 
memory  is  non-volatile  but  can  only  be  read  from.  ROM 
is  preprogrammed  during  the  factory  manufacture  by 
the  selection  of  an  appropriate  mask.  Some  memories 
are  programmable  in  the  field  — PROMs,  Programmable 
Read  Only  Memory.  Some  of  the  technologies  used  to 
implement  PROMs  allows  one  write  operation  only  — 
the  device  then  becomes  a ROM.  There  are  technologies 
which  allow  data  stored  in  a PROM  to  be  erased  and  new 
information  written.  In  most  of  the  available  devices  the 
erasure  is  done  by  ultraviolet  light.  There  are  other 
devices  that  can  be  erased  electrically.  Most  of  these 
devices  are  limited  to  single  to  thousands  of  bits.  On  the 
high  end  of  the  spectrum  are  the  mass  storage  memories 
which  are  usually  used  as  peripheral  devices,  in  this 
category  we  will  find  tape  recorders,  paper  tape,  discs, 
both  rigid  and  floppy,  bubble  memories,  etc.  In  a later  ar- 
ticle all  of  the  various  competing  memory  technologies 
will  be  examined. 

The  Input/Output  function  provides  the  communica- 
tion between  the  CPU  and  the  outside  world  of  peripher- 
al devices,  i.e.  readers,  punches,  displays,  keyboards, 
etc.  Without  some  I/O  function  there  would  be  no  way  to 
access  the  computer  nor  to  obtain  the  results  of  a com- 
putation. The  I/O  function  is  also  used  to  provide  access 
to  additional  mass  memory  devices  such  as  floppy 
discs,  and  magnetic  tape  recorders.  Most  of  the  I/O  peri- 
pheral devices  are  not  hung  directly  onto  the  bus  struc- 
ture because  they  have  data  rate  requirements  much 
slower  than  the  CPU  and  its  associated  memories.  In- 
stead one  of  the  communications  interface  adapter 
chips  is  used.  Also  since  many  of  the  peripheral  devices 
interchange  data  serially  (a  bit  at  a time)  rather  than 
parallel  (8  or  16  bits  at  a time)  some  provision  must  be 
provided  to  convert  the  parallel  data  transfer  from  the 
CPU  to  a serial  string  at  the  rate  required  by  the  peri- 
pheral device. 

Tying  all  of  these  functions  together  is  the  Program.  It 
is  the  program  which  tells  the  computer  what  tasks  to 
perform  and  details  how  each  of  the  various  functions 
are  to  be  used. 

In  subsequent  articles  we  will  look  in  detail  at  each  of 
the  above  functions.  Next  month  we  will  look  at  the  vari- 
ous CPU's  available  and  what  functions  each  can  provide. 
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By  Scott  Fluhrer 


There  are  many  interesting  peripherals  you  can  con- 
nect to  your  computer,  including  analog  inputs/outputs, 
TV  cameras,  joysticks,  speech  synthesizers,  AC  power 
controls,  music  synthesizers,  plotters,  printers,  and  fre- 
quency counters.  One  might  think  they  have  nothing  in 
common,  but  they  do  — cost.  They  all  are  fairly  expen- 
sive. On  the  other  hand,  how  would  you  like  to  build  a 
light  pen  for  approximately  thirty  dollars?  No,  this  is  not 
a construction  article,  and  don’t  believe  I am  the  ultimate 
expert  on  this  subject,  I’m  not.  I have  not  built  this  circuit 
because  ! don’t  have  a computer.  However,  feel  free  to 
use,  discard,  or  elaborate  on  any  of  the  ideas  here. 

This  light  pen  operates  on  the  principle  that  when  the 
electron  beam  passes  over  the  phosphorous  in  a TV 
tube,  the  phosphorous  quickly  lights  up.  (See  Figure  1.) 
Although  most  phototransistors  couldn't  follow  the 
light  input  exactly,  a good  one  should  give  an  approx- 
imation, as  In  Figure  1-Point  A.  The  signal  then  goes 
through  Cl  to  screen  out  the  effects  of  ambient  light. 
The  comparator  1C  1 then  changes  this  analog  pulse  into 
a digital  one.  1C  A-B  then  shapes  the  digital  pulse*  At 
the  same  time,  the  video  circuitry  is  reading  memory 
to  decide  which  character  to  output.  ICs  4-7  store  the  ad- 
dress of  the  memory  being  accessed  and  therefore  the 
address  of  the  character  to  which  it  is  pointing.  The 
computer  can  read  the  latches  via  two  input  ports, 

A critical  part  is  the  phototransistor.  To  be  reliable,  it 
must  have  a rise  time  of  at  most  one  microsecond,  and 
preferably  less.  R1  has  been  calculated  assuming  an  aver- 
age (between  maximum  and  minimum)  phototransistor  re- 
sistance of  50 K.  If  yours  varies  drastically  from  this,  you 
should  alter  Rl,  R2  and  C1.SW1  is  the  on-off  switch.  I sug- 
gest you  put  it  on  the  pen  itself  in  a convenient  position 
and  it  could  be  a very  nice  feature*  To  adjust  R3  correctly, 
you  take  an  oscilloscope  and  measure  the  peak  voltage  at 
Point  B,  The  armature  of  R3  should  be  a bit  less  than  that. 
The  input  lines  connect  directly  to  the  video  circuitry,  to 
the  character  counter  not  the  curser.  One  clue:  the 
counter  is  usually  connected  to  a high  speed  clock. 

A light  pen  is  very  versatile.  Can  you  imagine  what 
kind  of  text  editor  you  could  have  with  it.  Point  at  a 
word,  press  a button  and  the  word  disappears,  or  it  moves, 
or  it  underscores  a word.  A light  pen  would  make  compu- 
ter art  a snap.  You  could  draw  a picture  and  have  the  com- 
puter distort  it.  perhaps.  But,  most  importantly,  a light 
pen  would  add  a new  dimension  to  computer  games. 


Parts  List  for  Figure  2 Schematic 

Cl  ,C2  — 100  pF*  Cap. 

Id  — Voltage  Comparator 

1C2  — 7402  Quad  NOR  Gate 

ICS  — 7404  HEX  Inverter 

IG4-7  — 7475  Quad  Latches 

IC8-11  — 74125  Quad  Tristate  Buffer 

IC12  — 7430  8-Input  NAND  Gate 

PT1  — Phototransistor 

Rl  — 50 K Resistor 

R2  — 500  K Resistor 

R3  — Pot  (most  any  value) 

R4  — 500  Ohm  Resistor 

SWl  — NG  Miniature  Pushbutton  Switch 
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A Keyboard/ 
Peripheral 

By  Larry  Grim 


INTRODUCTION 

Interfacing  pushbuttons  and  7-segment  displays  to  a 
microprocessor  is  the  least  expensive  way  to  get  human 
input  into  the  microprocessor  and  visually  readable  out- 
put from  the  microprocessor.  Several  computer  kits 
have  used  this  technique  instead  of  a front  panel  or  a 
terminal  to  keep  costs  down.  The  ROM  monitor  supplied 
with  the  kit  constantly  scans  the  pushbuttons  looking 
tor  closures  and  takes  appropriate  action  whenever  a 
button  is  pushed.  Likewise,  whatever  information  is  to 
be  displayed  will  be  written  out  to  the  LEDs. 

In  spite  of  the  low  cost,  this  means  of  human  input 
and  output  seems  to  be  relegated  only  to  high-volume, 
low-cost  applications.  Hobbyists  and  even  design  pro- 
fessionals seem  to  think  in  terms  of  printing  terminals 


Figure  1.  Twelve  pushbuttons  directly  connected. 


and  CRT  displays  instead  of  a custom-designed  key- 
board and  display  for  a specific  application. 

There  are  some  very  good  reasons  for  this,  however. 
While  one  can  purchase  a complete  terminal  which  easi- 
ly interfaces  to  a microprocessor,  as  far  as  I know,  stan- 
dard interfaces  just  don’t  exist  for  either  pushbuttons  or 
7-segment  displays.  Also,  while  reading  keyboard  input 
from  a terminal  device  is  absurdly  easy,  scanning  a 
switch  matrix  is  not  and  to  do  it  requires  some  software. 
Finally,  the  terminal  interface  can  interrupt  whenever  it 
receives  a character,  allowing  the  CPU,  while  waiting  for 
a character,  to  do  whatever  it  desires  (or  maybe  what  it 
was  programmed  to  do).  The  scanning  of  the  pushbutton 
matrix  is  entirely  done  in  software  and  ties  up  the  CPU. 

To  demonstrate  that  keyboard-display  interfaces  can 
be  simply  and  easily  designed  and  constructed,  some 
basic  hardware  information  about  keyboards  and  dis- 
plays and  the  connection  to  microprocessors  must  be 
presented.  Then,  a new  part,  the  8279,  will  be  examined 
that  is  expressly  for  interfacing  keyboards  and  displays 
to  microprocessors.  This  part  will  alleviate  the  inherent 
problems  that  are  uncovered  in  the  basic  information 
describing  interfacing  to  the  microprocessor. 


THE  BASIC  PUSHBUTTON  INTERFACE 

For  a small  number  of  switches,  it  is  feasible  to  con- 
nect each  pushbutton  directly  to  an  input  port.  In  Figure 
1 the  pushbuttons  are  connected  to  HEX  3-state  buffers, 
the  CPU  getting  the  values  of  the  six  switches  on  a 
single  read  of  the  3-state  buffer.  Since  many  HEX  buffer 
chips  are  enabled  in  two  groups,  one  of  four  and  one  of 
two  gates,  the  data  bus  could  easily  be  used  as  eight 
bits  wide  instead  of  six  by  using  two  gates  in  a separate 
1C  with  the  same  address  decode  as  is  used  by  the  first 
six.  With  an  octal  address  decoder,  up  to  64  pushbuttons 
could  be  read  in,  requiring  eleven  HEX  buffers  and  much 
data  bus  wiring.  One  advantage  to  this  scheme  is  that  all 
the  buttons  can  be  depressed  simultaneously  and  the 
CPU  can  sense  each  and  every  one. 


A different  way,  that  uses  fewer  inputs  into  the  micro- 
processor, is  to  encode  the  pushbuttons.  The  input  that 
is  given  to  the  microprocessor  is  a coded  representation 
of  which  of  the  buttons  is  depressed.  A priority  encoder, 
as  in  Figure  2,  works  well  here.  There  are  two  improve- 
ments in  this  circuit  over  Figure  t.  One  is  that  the  switches 
will  be  encoded  on  an  input,  that  is,  the  number  of  the 
switch  will  be  input  directly.  The  other  is  that  this  circuit 
has  an  interrupt  line  and  will  wake  up  the  CPU  whenever 
a button  is  pushed.  This  frees  the  CPU  from  having  to 
scan  for  key  pushes. 

The  GS  line  from  the  74148  goes  low  whenever  there 
is  a key  pushed  and  stays  low  for  as  long  as  it  is  pushed. 
By  hooking  GS  to  the  interrupt  line  of  the  processor,  an 
interrupt  is  generated  when  a key  is  pushed.  (It  would 
actually  interrupt  on  the  opening  of  the  switch  most  of 
the  time  because  of  contact  bounce.)  The  circuit  has 
one  problem.  The  74148  output  for  switch  number  “0” 
and  for  no  switch  pushed  is  the  same  (all  high).  To 
distinguish  between  these  two  outputs,  the  GS  line  is 
included  on  the  data  bus.  This  also  allows  the  switches 
to  be  polled.  An  alternate  scheme  is  not  to  use  switch 
position  “0”  so  that  an  ail  high  output  uniquely  means 
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no  switches  pushed.  The  disadvantage  of  the  priority  en- 
coders is  that  only  one  switch  can  be  sensed  at  one 
time,  even  if  two  are  pushed.  Also,  if  two  are  pushed  and 
one  is  released,  no  interrupt  is  generated  because  GS 
stays  low.  To  handle  more  than  eight  switches  the  en- 
coders can  be  easily  cascaded  by  using  multiple  chips 
(up  to  64  switches).  There  is  also  a 74147  which  handles 
up  to  ten  keys  on  one  chip  instead  of  eight,  but  it 
doesn't  have  a GS  signal  and  can’t  be  cascaded. 

The  technique  normally  used  with  a larger  number  of 
switches  is  to  form  them  into  a matrix  and  scan  them 
one  row  at  a time  looking  for  a closed  switch.  In  Figure 
3a  a 4x3  keyboard  is  scanned,  using  only  four  digital  out- 
puts and  three  inputs.  One  of  the  digital  outs  is  set  low 
and  all  other  high  by  the  CPU.  By  reading  the  inputs,  the 


One  final  note  on  mechanical  closures  is  in  order. 
When  the  contacts  come  together  or  separate,  they  ac- 
tually make  and  break  the  connection  many  times  be- 
cause they  bounce  and  at  the  microscopic  level  the  sur- 
face of  the  contact  is  not  flat.  The  time  it  takes  a contact 
to  settle  is  typically  milliseconds  and  during  this  bounc- 
ing a microprocessor  would  be  able  to  detect  multiple 
closures.  There  are  many  techniques  to  handle  this  in 
hardware  to  get  a nice  clean,  sharp  level  change  (for  ex- 
ample, the  Motorola  MC14490  HEX  Contact  Bounce  Eli- 
minator). However,  the  CPU  itself  can  do  the  debounc- 
ing in  software  and  eliminate  the  need  for  the  hardware. 
When  a closed  contact  is  found,  the  CPU  delays  ten  or 
more  milliseconds  and  then  rereads  the  switch.  If  no 
change  has  occurred  from  the  first  read,  the  new  switch 


Figure  3a.  Basic  decoded  scanning  technique.  Figure  3b.  Encoded  scanning  technique. 


exact  row  and  column  ot  the  closed  pushbutton  is  Known. 
Since  only  one  line  can  be  low  at  a time,  the  CPU  doesn’t 
even  have  to  do  the  encoding.  Figure  3b  shows  a 2-to-4 
line  decoder  which  takes  the  CPU  binary  output  and  con- 
verts  it  so  that  one  line  at  a time  goes  low.  For  larger 
matrices,  3-to-8  or  4-to-1 6 line  decoders  can  be  used.  The 
disadvantage  here  is  that  the  CPU  must  scan  for  key 
pushes  and  the  scanning  program  will  be  more  complex. 

The  terms  switch t pushbutton  and  key  have  been  used 
interchangeably  because  there  is  no  reason  that  the 
contact  closure  be  a momentary  type;  it  can  be  any  kind 
of  on-off  switch.  It  doesn't  even  have  to  be  a contact;  a 
transistor  driven  by  other  electronics  (real  world  inputs) 
could  just  as  easily  serve.  A single  matrix  could  have  all 
three  types  mixed  and  satisfy  all  the  input  needs  of  a 
small  system. 

There  are  several  ICs  available  to  handle  scanned  key- 
boards. Available  from  National  Semiconductor  are  a 
90-key  keyboard  encoder  which  contains  a ROM  with 
the  desired  output  for  each  key  (MM5740),  a 78-key  key- 
board encoder  also  ROM  based  (MM5745),  a 16-key  en- 
coder for  a 4x4  matrix  (MM74C922),  and  a 20-key  encoder 
for  a 4x5  matrix  <MM74C923), 


position  is  assumed.  If  they  don't  agree,  ignore  the  key 
this  scan  because  eventually  it  will  settle  down. 

THE  DISPLAY  INTERFACE 

There  are  many  kinds  of  displays  that  can  be  used 
|LED,  LCD,  projection  displays,  plasma,  gas  discharge, 
fluorescent,  incandescent,  etc.).  Of  all  these,  LEDs  will 
be  found  in  most  small  systems  because  they  will  run 
on  the  5-  or  12-V  power  supplies  encountered  in  logic 
circuits;  they  are  readily  available  from  many  sources; 
they  are  cheap,  and  they  come  in  the  widest  variety  of 
sizes  and  packaging.  Therefore,  all  the  circuits  will 
assume  LEDs  are  to  be  the  display  medium,  although 
other  types  can  be  used  in  many  cases. 

By  far  the  most  common  LED  display  is  the  7-segment 
numeric  display.  The  seven  segments  are  arranged  as 
shown  in  Figure  4 and  labeled  a,  b,  c,  d,  e,  f and  g,  They 
are  either  wired  as  common  anode,  where  all  the  power 
supply  sides  of  the  seven  segments  are  connected 
together  and  the  ground  side  is  switched  to  turn  on  or 
off  an  individual  segment,  or  in  common  cathode  where 
all  the  grounds  are  connected  together. 

The  7-segment  displays  are  very  versatile  as  can  be 
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seen  in  Figure  4.  Both  numeric  and  some  alpha  charac- 
ters can  be  displayed.  The  first  row  shows  the  standard 
output  of  a BCD  to  7-segment  decoder.  The  second  row 
shows  the  choice  that  would  be  suitable  for  hexa- 
decimal character  display.  However,  confusion  will  be 
caused  by  the  six  and  the  lower  case  “ b " and  "B’s”  wifi 
be  read  as  “G’s”*  Hewlett  Packard,  in  the  newly  an- 
nounced Signature  Analyser  has  changed  the  displayed 
characters  to  0,  1,  2,  3,  4,  5,  6,  7,  8,  9,  A,  G,  Fs  H,  P and  U 
so  that  there  won't  be  any  confusion  and  7-segment  dis- 
plays can  be  used.  This  output  however,  is  not  used  as  a 
HEX  number,  but  is  a string  of  symbols  that  must  be 
matched  against  a similar  string.  The  last  row  in  Figure 
4 shows  some  more  upper  and  lower  case  letters  that 
can  be  formed. 

The  simplest  way  to  connect  the  displays  to  the 
microprocessor  is  to  have  one  output  to  control  each  of 
the  segments  in  each  and  every  display  digit.  As  in 
Figure  5aT  by  using  a 8212  8-bit  latch  and  a common 
anode  display,  the  latch  can  sink  current  in  the  low  state 
(up  to  15  mA)  and  turn  a segment  on.  The  resistors  are 
necessary  to  limit  the  current  through  each  segment. 
Most  displays  have  either  a right  hand  or  left  hand  deei* 


mal  point  and  it  is  hooked  up  the  same  way.  The  dis- 
advantages of  this  scheme  is  the  high  cost  of  the  drive 
circuit  and  resistors,  and  the  large  amount  of  wiring  for 
the  data  bus  and  the  resistors. 

Another  way  to  connect  the  digits  is  to  multiplex 
them.  Each  digit  is  turned  on  for  only  a fraction  of  the 
time  but  is  much  brighter  when  it  is  on.  For  example,  in 
a 4-digit  display,  each  digit  turned  on  25%  of  the  time  at 
40  mA  of  current  through  segments  that  are  lit  would  be 
approximately  equivalent  to  a direct  drive  current  of  10 
mA.  As  long  as  the  scan  frequency  is  high  enough  to 
produce  flicker-free  viewing,  the  multiplexed  display 
will  have  apparent  intensity  of  its  average  current.  For 
flicker-free  viewing,  the  displays  must  be  multiplexed  at 
least  50  Hz  with  90-100  Hz  being  a commonly  used  rate. 

There  are  several  disadvantages  to  multiplexing. 
First,  the  current  requirements  go  up  considerably  and 
output  ports  can  no  longer  be  used  to  switch  the  cur- 
rent. Quad  segment  drivers  (DS75491)  are  shown  in 
Figure  5b  which  are  capable  of  switching  up  to  50  mA  in 
each  segment  In  addition,  each  digit  must  be  turned  on 
and  off  which  is  accomplished  by  interrupting  the 
ground  line  of  the  common  cathode  displays.  The  cur- 
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rent  through  the  ground  is  the  sum  ot  all  the  segments 
and  the  decimal  point,  and  can  be  eight  times  the  in- 
dividual segment  current.  In  Figure  5b,  a DS5492  swit- 
ches the  digits.  It  can  sink  up  to  250  mA  of  current.  A se- 
cond problem  is  the  amount  of  CPU  time  that  would  be 
required  to  multiplex.  To  multiplex  four  digits  at  100  Hz 
would  require  an  update  every  2.5  ms.  There  is  con- 
siderable risk  too  because  if  an  errant  program  locks  out 
the  interrupts  (assuming  the  display  multiplexing  is 
done  on  a clock  interrupt)  surely  a burned  LED  would 
result  because  the  multiplexing  would  stop.  The  value 
of  the  average  current  would  become  the  peak  current  in 
the  digit  that  the  display  stuck  on.  In  an  8-digit  display, 
the  average  current  would  jump  eight  times  and  destroy 
the  digit.  Incidentally,  if  the  CPU  were  to  do  multiplex- 
ing, it  should  turn  off  all  the  digits,  change  the  segment 
latch  to  the  next  digit’s  value  and  then  light  the  next 
digit.  This  prevents  the  possible  false  display  of  the  new 
segments  in  the  last  digit. 

So  far,  the  CPU  has  had  to  do  the  translation  of  the 
output  letters  and  numbers  to  7-segment  codes.  If  only 
numbers  are  being  displayed,  then  the  translation  can 
be  done  in  hardware  and  relieve  the  CPU  of  this  burden. 
The  MM74C48  shown  in  Figure  5c  has  a source  capabil- 
ity of  50  mA  and  can  be  used  with  7-segment  displays 
directly  through  the  properly-sized  current  limiting 
resistor.  The  MM74C48  could  directly  replace  both 
DS75491’s  in  Figure  5b.  The  MM74C48  is  roughly  equiv- 
alent to  the  7447  with  slightly  higher  current  capabili- 


ties. The  MM74C48  sources  50  mA  (use  with  common 
cathode)  while  the  7447  sinks  40  mA  (use  with  common 
anode).  The  first  row  in  Figure  4 shows  the  output  pat- 
terns generated  for  binary  inputs  0-15.  A blank  is 
generated  from  a 15  input. 

The  advantages  of  the  BCD  7-segment  ICs  is  that 
fewer  parts  are  required,  less  wiring,  less  CPU  overhead 
doing  conversion  and  less  memory  to  hold  the  conver- 
sion routines.  The  disadvantage  is  that  the  only  non- 
numeric symbols  available  are  the  five  offered  by  the 
conversion  of  binary  codes  10,  11,  12,  13  and  14.  Also, 
the  decimal  point  is  not  supported  on  the  BCD 
7-segment  converter  and  may  require  separate  electron- 
ics to  turn  it  on.  The  decimal  points  are  frequently  direct 
drive  even  when  the  digits  are  multiplexed. 

THE  8279  KEYBOARD/DISPLAY  INTERFACE 

I recently  had  the  opportunity  to  work  with  a new  in- 
tegrated circuit  from  Intel,  the  8279  Programmable 
Keyboard/Display  Interface,  which  considerably  erases 
the  burden  of  a keyboard/display  interface  for  both  the 
designer  and  the  CPU.  This  part  may  actually  make  the 
cost  of  a keyboard/display  even  lower  because  of  the 
number  of  components  replaced.  The  Intel  list  price  of 
the  8279  is  $14.00  each  in  single  quantity  (February  7, 
1977  Intel  price  list),  not  much  more  than  your  favorite 
serial  interface  chip. 

The  purpose  of  the  information  presented  here  is  to 
give  an  overview  of  the  capabilities  of  the  chip  and  to  il- 
lustrate how  the  features  of  the  8279  can  be  used.  It  is 
not  the  purpose  to  either  duplicate  or  replace  the  spec 
sheet.  It  is  expected  that  anyone  actually  wishing  to  use 
the  8279  will  get  a spec  sheet  to  fill  in  the  details  that  I 
have  omitted  here. 


The  8279  is  in  a 40-pin  package  and  uses  a single  + 5V 
± 10%  power  supply.  The  ± 10%  specification  is  unique 
because  most  of  the  rest  of  the  5 V Intel  parts  are  ± 5%. 
The  control  signals  to  and  from  the  8279  are  the  same  as 
other  Intel  peripherals.  They  are  shown  in  TableJ.  To 
read  from  the  8279,  RD  and  CS  are  low.  To  write,  WR  and 
CS  are  low.  There  is  a data  port  and  a control  port,  the 
selection  of  these  two  controlled  by  C/D.  The  C/D  pin  is 
normally  connected  to  address  line  A0  so  that  the  con- 
trol port  will  be  one  location  higher  than  the  data  port. 
There  is  a CLK  signal  which  is  normally  connected  to 
the  CPU  clock  and  a RESET  signal.  Finally,  there  is  an 
Interrupt  line  by  which  the  8279  can  interrupt  the  CPU 
whenever  the  state  of  the  keys  change. 

Internally,  the  8279  contains  all  the  circuitry 
necessary  to  both  read  a keyboard  matrix  and  to  drive  a 
multiplexed  display.  The  matrix  can  be  as  large  as  16x8 
and  as  many  as  32  digits  can  be  driven.  There  is  an 


CONTROL  SIGNALS 

CONTROL  SIGNAL 

INTO  8279 

FROM  8279 

RD  — Read 

INT  — Interrupt 

WR  — Write 

CS  — Chip  Select 

C/D  — Command/Data 

RESET  — Reset 

CLK  - Clock 

DB0-DB7  — Data  Bus 

Table  1.  CPU  to  8279  Signals. 

8x8-bit  RAM  used  with  the  keyboard  and  a 16x8-bit  RAM 
used  with  the  display. 

Figure  6 shows  how  the  8279  can  be  used  in  its  most 
.elementary  form.  The  8279  internally  drives  the  four 
scan  lines  low  one  at  a time  in  sequence  (called  decod- 
ed model.  The  scan  lines  are  connected  to  the  four  digit 
drivers  ahd  to  the  rows  of  the  keyboard.  The  contents  of 
the  first  four  positions  of  the  display  RAM  are  multi- 
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piexed  out  through  A0-A3  and  B0-B3.  The  CPU  gets  the 
proper  7-segment  codes  mto  the  first  four  display  RAM 
locations  and  the  8279  takes  care  of  the  multiplexing.  At 
the  same  time,  the  8279  is  reading  the  return  lines  R0-R7 
from  the  keyboard  looking  for  changes.  The  8279  has  in- 
ternal pull  ups  on  the  return  li  nes. 

The  keyboard  has  been  enlarged  to  8x8  and  the  displays 
increased  to  16  in  Figure  7 by  using  the  8279  with  en- 
coded scanning.  The  8279  uses  the  scan  lines  as  a binary 
up  counter  output  and  will  count  either  0-7  or  0-15,  de- 
pending on  the  number  of  displays  for  which  it  was  pro- 
grammed. In  either  case,  the  keyboard  will  use  only  the 
low  three  scan  tines  and  may  have  only  eight  rows.  If  the 
display  uses  eight  or  fewer  digits,  then  both  the  display 
and  the  keyboard  can  share  the  same  3 to  8 decoder.  Some 
digit  drives  need  active  high  which  would  require  an  ac- 
tive high  3 to  8 decoder  or  inverters  on  the  one  used  by 
the  keyboard.  The  keyboard  must  be  active  low. 

THE 8279  FIFO/SENSOR  RAM 

The  8279  receives  keyboard  information  from  the 
return  line  inputs  and  two  other  lines,  the  SHIFT  line  and 
the  CNTUSTB  line.  How  it  uses  the  information  received 
on  these  ten  lines  depends  on  the  input  mode  that  the 
CPU  has  chosen.  There  are  three  modes. 

The  most  elementary  is  the  Strobed  input  mode.  On 
the  rising  edge  of  the  GNTL/STB  line,  the  values  on  the 
eight  return  lines  are  entered  into  the  FIFO.  The  FIFO 
has  eight  positions  and  on  the  next  signal  from  CNTL/ 
STB,  the  next  entry  will  be  made  into  the  next  available 


Figure  7.  Encoded  use  of  8279. 


position  of  the  FIFO.  When  anything  is  in  the  FIFO,  the 
Interrupt  line  will  be  set.  As  the  CPU  reads  bytes  from 
the  FIFO,  that  entry  is  deleted  and  the  other  entries  are 
moved  to  the  front  of  the  FIFO,  The  8279  will  also  give  the 
status  of  the  FiFO,  that  is,  the  number  of  bytes  in  the  FIFO, 
whether  it  has  been  overrun  (tried  to  put  a byte  into  a full 
FIFO)  or  underrun  (tried  to  read  from  an  empty  FIFO), 
and  a bit  to  indicate  it  is  full.  The  SHIFT  line  is  ignored. 

The  second  is  the  Scan  Sensor  Matrix  mode.  In  this 
mode,  the  8x8  RAM  is  used  as  a Sensor  RAM  instead  of 
a FIFO.  As  ihe  8279  drives  the  scan  lines  it  will  enter  the 
information  from  the  return  lines  into  the  corresponding 
position  of  the  Sensor  RAM.  The  Sensor  RAM  will  be 
continually  updated  whether  or  not  the  CPU  reads  it. 
The  decoded  8279  will  use  only  the  first  four  while  when 
encoded,  it  will  use  ail  eight  RAM  positions.  To  read  the 
Sensor  RAM,  the  CPU  issues  a Read  FIFO/Sensor  RAM 
command  and  then  reads  the  data  port.  The  command 
contains  the  position  in  the  RAM  to  be  read.  The  com- 
mand also  allows  auto-incrementing  to  be  specified, 
which  means  that  consecutive  data  read  with  no  inter- 
vening command  will  cause  consecutive  Sensor  RAM 
positions  to  be  read  instead  of  the  same  position  twice. 
The  interrupt  will  be  triggered  on  any  change  of  an  input, 
either  on  or  off.  Once  a change  is  detected,  further  writ- 
ing into  the  Sensor  RAM  will  be  inhibited  until  the  CPU 
gives  an  End  Interrupt  Command, 

The  third  is  the  Scan  Keyboard  mode.  In  this  mode, 
the  RAM  acts  like  a FIFO  as  in  the  Strobed  Input  mode. 


MSB 


LSE 
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Column  poiiilion  — (Jennies  (he 
number  Ol  the  return  line 
ihe  key  is  connected  to. 


■Bow  pusilion  — denotes  the  tew 
three  lines  in  the 
encoded  mode.  In  the  decoded 
mode  U is  a 0-3  encoding. 


SHIFT  — value  ot  the  sfuti  line. 


CNTL  - value  ol  the  CNTUSTB  line. 


Figure  8.  FIFO  entry  in  Scan  Keyboard  mode. 


However,  the  data  put  into  the  FIFO  are  entirely  differ- 
ent. Figure  8 shows  the  format.  The  SHIFT  and  CNTL/ 
STB  inputs  would  have  a single  key  hooked  to  them,  not 
part  of  the  matrix.  The  8279  debounces  the  keys  before 
they  are  entered  into  the  FIFO,  When  a key  is  found,  the 
8279  checks  it  two  scans  later,  if  it  is  still  depressed, 
then  it  will  be  entered  info  the  FIFO.  The  scan  cycle  is 
programmable.  Intel  recommends  5.1  ms  giving  a 10.2 
ms  debounce  time.  The  CPU  will  be  interrupted  when- 
everthe  FIFO  is  not  empty  If  the  INT  line  is  used. 

There  are  also  two  submodes.  In  2-key  rollover,  only  a 
single  key  can  be  pressed  for  an  entry  to  be  made  into 
the  FIFO.  If  a key  is  entered  and  a second  key  is  pressed 
while  the  first  key  is  still  depressed,  the  second  key  will 
not  be  entered  until  the  first  is  released.  In  N-key  roll- 
over, any  number  of  keys  can  be  pressed  and  all  will  be 
entered  into  the  FIFO  in  the  order  they  are  discovered  by 
the  8279  scanner. 

The  choice  between  the  three  modes  is  fairly  straight- 
forward. The  Strobed  Input  mode  can  be  used  wit  h a key- 
board where  the  outputs  are  already  encoded,  such  as 
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an  ASCII  keyboard.  For  most  other  applications  the 
Scanned  Keyboard  mode  would  be  the  proper  choice 
since  it  does  all  the  work  of  debouncing  and  encoding 
by  row  and  column.  The  Sensor  Matrix  mode  does  not 
debounce  or  encode.  Its  advantage  is  that  it  can  deter- 
mine the  duration  of  a sensor  closure  and  when  a key  is 
released.  In  the  Scanned  Keyboard  mode,  an  entry  is 
made  only  for  a closure.  There  is  no  way  to  tell  if  the  key 
is  immediately  released  or  held  down  for  some  time. 

THE  8279  DISPLAY  RAM 

The  Display  RAM  is  16x8  bits.  In  the  decoded  mode, 
the  first  four  bytes  are  used.  In  the  encoded  mode,  a 
CPU  command  determines  whether  the  8279  will  scan  to 
seven  or  fifteen  using  either  half  or  all  of  the  RAM.  The 
display  RAM  can  be  read  as  well  as  written,  giving  the 
convenience  of  not  having  to  allocate  separate  memory 
in  which  to  store  the  value  of  displayed  variables.  The 
Display  RAM  is  read  or  written  in  the  same  way  as  read- 
ing the  FIFO/Sensor  RAM.  A command  of  Read  Display 
RAM  or  Write  Display  RAM  is  issued.  The  command 
contains  the  position  where  reading  or  writing  will  oc- 
cur. Auto-incrementing  can  be  used  with  both  reading  or 
writing.  In  addition  to  a 16x8  organization,  the  Display 
RAM  can  be  organized  as  dual  16x4  memory.  One  is  the 
A and  uses  A0-A3  and  the  other  is  B and  uses  B0-B3  out- 
puts. Either  half  can  be  masked  from  writing  so  that  one 
4-bit  nibble  can  be  changed  without  disturbing  the  other 
nibble.  Figure  9 shows  how  to  use  this  feature  with  a 
BCD  to  7-segment  decoder.  This  actually  doubles  the 


Figure  9.  Using  display  RAM  as  dual  4-bit  displays. 


number  ot  digits  possible  allowing  as  many  as  32  digits 
on  one  8279. 

There  are  two  methods  available  under  program  con- 
trol for  entry  of  data  into  the  Display  RAM.  Under  left  en- 
try, the  RAM  positions  are  numbered  from  0 to  15  and 
correspond  to  display  positions  0 to  15.  Auto-increment- 
ing causes  sequential  positions  of  the  RAM  to  be  filled. 
Right  entry  is  the  method  used  in  calculators  of  entering 
from  the  right  and  shifting  the  previously  entered  digits 
left  to  make  room.  If  the  Display  RAM  is  used  in  left  en- 
try, it  need  not  be  a single  number  but  can  be  broken  in- 
to several  groups  of  digits.  For  example,  digits  0-3  could 
be  the  address  display  and  4-5  the  data  contents.  The 
right  mode  must  be  a single  display,  otherwise,  digits 
would  move  out  of  one  group  and  into  the  next  higher 
group,  whenever  an  entry  is  made  into  the  Display  RAM. 

One  note  of  caution  in  laying  out  an  LED  display  to  be 
multiplexed  by  the  8279  — or  by  any  technique  for  that 
matter  — attention  must  be  paid  to  the  absolute  ratings 
of  both  the  average  current  per  segment  and  the  peak 
current  per  segment.  For  example,  an  NSN3881  has  a peak 
current/segment  rating  of  75  mA  and  an  average  current/ 
segment  of  20  mA.  If  sixteen  multiplexed  display  posi- 
tions are  used,  to  get  maximum  brightness  at  20  mA  aver- 
age would  require  20x16  = 320  mA  of  peak  current  during 
the  Vi 6 of  the  time  when  the  digit  is  being  turned  on,  ex- 
ceeding the  peak  current.  Allowing  the  current  to  be  at  the 
peak  value  would  give  an  average  of  75/16  = 4.7  mA  and 
a very  low  intensity  display.  If  the  display  can  be  broken 
so  that  it  can  be  multiplexed  eight  digits  wide,  then  the 


Figure  10.  Expanding  to  an  8x16  keyboard. 


average  current  would  be  75/8  = 9.4  mA  providing  a much 
more  acceptable  intensity.  The  display  could  take  advan- 
tage of  the  dual  feature  of  Display  RAM  and  be  split  into 
8x4  parts.  This  would  give  up  to  sixteen  characters  and 
still  limit  the  multiplexing  to  eight  positions. 
CLARIFICATION  OF  8279  SPECIFICATIONS 

Several  items  in  the  Intel  specs  are  incomplete  or  con- 
fusing. Here  is  my  interpretation  of  what  was  meant. 

Intel  claims  that  the  8279  in  the  Scanned  Keyboard 
mode  can  handle  an  8x8x4  keyboard  encoded  and  4x8x4 
decoded.  The  final  4 refers  to  the  fact  that  there  can  be 
four  conditions  under  which  a key  is  entered  into  the 
FIFO.  They  are  unshifted,  shifted,  control,  and  control/ 
shift.  Remember  that  the  SHIFT  and  CONTROL  keys  are 
not  part  of  the  key  matrix  but  have  separate  input  lines 
whose  value  is  put  into  the  FIFO  with  the  key  position. 

The  specs  claim  that  the  64-key  matrix  is  expandable 
to  128.  This  can  be  done  by  using  an  8x16  matrix  and 
feeding  the  most  significant  bit  of  the  scan  lines  into 
either  SHIFT  or  CNTL/STB  (Figure  10).  The  8279  is  pro- 
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KEYBOARD  INTERFACE 

RO  R7  — Return  inputs 
CNTL  — Control  input 
SHIFT  — Shift  input 
S0-S3  — Scan  outputs 


DISPLAY  INTERFACE 

A0A3  — Display  (A)  outputs 
BG-B3  — Display  (B)  outputs 
BD  — Blank  display  output 
S0-S3  — Scan  outputs 


Table  2.  8279  Interface  Signals. 


grammed  for  Scanned  Keyboard,  Note  that  debouncing 
stifl  functions  properly  because  the  debounce  logic  ig- 
nores one  scan  (eight  counts)  and  then  looks  again  to 
see  if  the  key  is  still  pushed.  By  thinking  of  the  keyboard 
as  two  8x8  sections,  a key  push  in  section  1 will  not  be 
debounced  using  the  corresponding  key  in  section  2, 
Each  key  is  only  looked  at  every  other  scan  because  the 
8279  believes  it  is  scanning  an  8x8  matrix. 

The  output  pin  labeled  BD  is  used  to  blank  the  display. 
The  reason  for  this  is  not  clear  in  the  specs.  It  turns  out 
that  during  multiplexing,  the  8279  takes  a relatively  long 
time  to  switch  the  output  display  drivers  (up  to  100  ^s). 
The  BD  output  changes  state  while  the  output  lines  are 
in  transition.  If  it  is  not  used  to  blank  the  display,  ghost 
images  will  appear  on  the  LED  segments  that  get  turned 
on  during  the  digit  switching  Interval. 

Finally,  the  specs  neglect  to  explain  how  the  A and  B 
display  output  are  taken  from  the  data  bus  lines.  The 
correct  order  is: 


D7  D6  D5  D4  D3  D2  D1  DO 
A3  A2  A1  AO  B3  B2  B1  BO 


KEYBOARD/DISPLAY  APPLICATIONS 

Interfacing  a keyboard  and  a display  to  a microproces- 
sor is  clearly  superior  to  terminals  in  many  instances.  A 
microprocessor  monitor  front  panel  with  a button  labeled 
INSERT  is  simple  to  use.  On  the  other  hand,  when  faced 
with  a new  keyboard  monitor,  is  the  terminal  command 
to  put  something  into  memory  as  I for  insert  or  A for 
alter  or  C for  change.  Even  a BASIC  keyboard  would  not 
be  so  far  fetched  with  a pushbutton  for  each  statement 
type  (e.g.,  LET,  IF,  THEN,  GOTO,  GOSUB,  FOR,  REM, 
PRINT,  NEXT,  etc.).  That  should  speed  up  your  BASIC 
program  development  and  reduce  key  errors.  (Oh,  how 
about  an  ERASE  LINE  Key  while  you’re  at  it  instead  of 
Control/Shift  something).  The  BASIC  keypad  could  aug- 
ment  a regular  terminal,  provided  you  have  access  to  the 
BASIC  source.  Could  this  be  extended  to  assembler 
with  a key  for  each  mnemonic? 

A game  aficionado  can  design  a general  purpose  key- 
board display  to  be  used  with  many  different  games.  It 
should  have  easily  changeable  labels  for  keys  and  dis- 
plays. Think  of  a Star  Trek  Consol  with  ail  the  functions 
on  keys  (start  warp  engines,  fire  photon  torpedoes,  etc.) 
and  critical  parameters  flashed  on  the  displays  (ships 
clock  for  stardate,  energy  levels,  etc,).  Certainly  many 
CRT’s  would  benefit  from  a cursor  control  keypad,  a 
numeric  keypad  or  an  editing  keypad.  In  addition,  the 
Editor  program  could  use  a supplementary  keypad. 

For  music  generation,  wouldn't  an  8279  be  able  to 
handle  your  keyboard  requirements?  A keyboard/display 


should  just  do  the  trick  for  that  stand-alone  controller 
you  were  thinking  about  for  your  home  heating/coofing 
systems. 

CONCLUSIONS 

1 have  attempted  to  show  that  interfacing  keyboards 
and  displays  to  a microprocessor  was  never  very  diffi- 
cult and  is  even  easier  now  that  a keyboard/display  peri- 
pheral exists.  I have  also  tried  to  illustrate  with  my  list  of 
possible  applications  that  in  many  areas  there  are 
cheaper  and  better  ways  to  do  things  than  using  a CRT 
or  a terminal,  i think  the  word  better  should  be  empha- 
sized because  the  keyboard/dispiay  in  many  cases  Is 
better  suited  and  more  convenient  than  anything  else, 
no  matter  how  expensive. 

Finally,  I hope  I have  convinced  you  that  custom-de- 
signed keyboard/displays  are  as  valid  and  desirable  in 
projects  where  only  a single  unit  will  be  put  together  as 
in  mass-produced  electronic  products. 
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Figure  1.  Block  Diagram  of  VideoBrain. 
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The  disk  system  you  want 
at  a price  you  didn't  expect  from  a 
company  that  understands  systems, 


THE  VISTA  *50 
FLOPPY  DISCOUNT 


We  know  that  one  of  the  biggest  problems  in 
personal  computing  is  that  you're  buying  with 
your  own  personal  dollars. 

That's  precisely  why  you're  going  to  like 
doing  business  with  us. 

We  re  Vista  Computer  Company,  the  personal 
computer  systems  brainchild  of  the  business  com- 
puter systems  people  at  Randal  Data  Systems. 

And  our  V80  Floppy  Disk  System  is  a perfect 
example  of  how  we're  prepared  to  help  you  get  the 
most  out  of  your  personal  computing  dollars. 

$649 buys  you  the 
whole  kit  and  kaboodle 

The  $649  you  spend  on  a Vista  V80  Floppy 
Disk  System  ($749  assembled)  gets  you  every- 
thing you  need: 

An  80K  byte  minifloppy  drive  (assembled  and 
tested)  that  can  be  powered  directly  by  your 
8080  or  Z-80  computer.  (Case  and  power 
supply  optional.) 

An  I/O  cable  and  a 
single  card,  SI 00  bus- 
compatible  controller  kit 
that  handles  up  to  four 
drives  and  includes  a PROM 
for  bootstrap  loading  (addi- 
tional drives  just  $399). 

VOS,  the  most  advanced 
microcomputer  disk  operating 
system  available,  and  our 
BASIOE  compiler,  designed 
to  work  with  VOS.  all  on  a 


single  diskette.  Software  functions  include 
instantaneous  program  loading,  named  dynamic 
files,  program  editing,  assembling,  debugging, 
batch  processing,  and  file  copying  on  back-up 
diskettes. 

All  backed  by  the  Vista  90-day  warranty,  mem- 
bership in  VUE  (Vista  Users'  Exchange),  and 
Dataforce,  our  associated  service  company  with 
115  locations  throughout  the  country. 

Test  drive  the  V80 
at  your  local  computer  store 

Drop  by  your  nearest  computer  store  and  run 
the  V80  through  its  paces.  Once  you  find  out  what 
it  can  do  for  you,  you'll  see  that  our  combination 
of  high  performance  and  low  price  is  hard  to  beat 
and  easy  to  take. 

We  love  to  take  orders 

If  you'd  like  us  to  ship  you  a Vista  V80  Floppy 
Disk  System,  they're  available  now.  Just  send  us  a 
check  or  money  order  for  the  amount 
of  purchase,  or  your  BankAmericard/ 
VISA  or  Master  Charge  account 
number  with  expiration  date  and 
authorized  signature.  California  resi- 
dents add  6%  sales  tax.  Uncertified 
checks  require  six  weeks  processing. 

To  place  your  order,  or  to  obtain 
further  information,  cal!  or  write  today. 

Vista  Computer  Company,  2807 
Oregon  Court,  Torrance,  CA  90503. 
(213)  320-3880. 


Vi /to 

We  never  forget  it’s  your  pocket. 
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DESIGN  CRITERIA 


BUILDING  YOUR  OWN  SIMULATOR 

If  you  are  beginning  to  think  that  you  cannot  live  with- 
out a spaceship  simulator  in  your  basement,  we  will  give 
you  some  convincing  reasons.  There  is  so  much  to  learn 
about  space  flight  physics,  and  the  mathematics  of  re- 
entry that  killing  Klingons  is  a waste  of  time  by  compari- 
son. For  example,  how  many  of  you  realize  that  when  in 
orbit,  firing  your  engines  to  go  forward  will  make  you  go 
upward  as  well? 

Teachers  can  use  the  simulator  as  a teaching  aid  for 
math,  physics,  and  programming.  The  Walletsize  can  ef- 
fectively supplement  textbook  learning  in  any  of  these 
fields. 

The  simulator  you  build  need  not  be  this  complex.  On 
the  other  hand,  maybe  you  can  expand  it  into  a three 
seater  with  holographic  displays.  Feel  free  to  adapt  any 
of  our  ideas  into  your  own  configuration.  We  have  sets 
of  the  woodworking  blueprints  available.  If  you  want  to 
correspond  with  us  about  the  ship,  our  address  is:  2005 
Naudain  Street,  Philadelphia,  Pennsylvania  19146. 

One  final  word  of  warning  — this  project  will  be  enor- 
mously time  consuming.  So  unless  your  family  can  exist 
without  you  for  long  periods  of  time,  you’d  better  teach 
them  all  to  help. 


The  physical  design  criteria  for  the  ship  required  that 
it  had  to  be  small  enough  to  fit  easily  into  our  workshop, 
yet  large  enough  to  comfortably  accommodate  at  least 
one  person.  The  materials  had  to  be  inexpensive  and 
readily  available,  and  the  entire  unit  had  to  be  portable. 

The  final  size  of  all  the  component  parts  was  deter- 
mined through  careful  use  of  the  Dreyfus  tables,  avail- 
able at  architect  and  builder’s  stores.  These  tables 
showed  us  the  average  sizes  of  human  beings,  the  range 
of  motion  which  could  be  comfortably  expected  from 
arms  and  legs,  and  the  proper  height  for  the  chair 
(Figure  14).  Every  part  of  the  simulator  was  designed 
with  the  average-sized  human  operator  in  mind.  The 
finished  box  was  later  tested  with  both  larger  and 
smaller  than  average  operators,  and  was  found  to  be 
more  than  adequate. 

Another  factor  was  that  all  parts  must  be  able  to  be 
produced  from  standard  size  lumber,  using  standard  fit- 
tings (see  Table  3).  Since  we  wanted  to  construct  the 
ship  in  our  workshop,  then  move  it  to  the  office,  and 
possibly  display  it  elsewhere,  it  was  decided  to  break 
the  simulator  down  into  sub-units  which  could  then  be 
reassembled  at  the  site.  With  this  in  mind,  we  selected  a 
bolt  and  tee  nut  system  which  would  simplify  assembly 
and  disassembly. 
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PHOTO  8 Hems  shown  (left  to  right):  wire  harnesses 
and  trimmed  plastic  boxes,  aircraft  surplus,  cardboard 
and  spare  parts  homebrew  display. 


PHOTO  9.  Surplus  switches  and  Apollo  surplus  displays. 
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Puzzled 

About  Computers? 

Data  Dynamics  Technology  has  a library  of  answers  . . . 


II  An  Introduction  to  Microcomputers: 

^ Volume  0t  The  Beginner's  Book 
By  Adam  Osborne.  226  pages,  $7.50 
This  book  has  been  written  for  readers  who 
know  nothing  about  computers,  and  it  has 
been  written  for  two  audiences:  1)  For  those  of 
you  who  have  a real  interest  in  learning  how  to 
use  computers,  2)  For  everyone  else  — who 
must  live  yyith  computers,  and  need  to  know  a 
little  about  them.  For  those  of  you  who  have  a 
real  interest  in  learning  how  to  use  computers, 
this  is  the  first  in  a series  of  books.  After 
reading  this  book  you  will  be  ready  to  move  on 
to  “Volume  1 — Basic  Concepts/’  which  gives 
you  the  information  you  will  need  in  order  to 
use  computers. 

Order  No.  QSB6001 , paper 

a 

An  Introduction  to  Microcomputers: 

Volume  1,  Basic  Concepts 
By  Adam  Osborne.  287  pages,  57.50 

The  purpose  of  this  book  is  to  explain  not  only 
what  microcomputers  are,  but  in  addition,  why 
they  must  be  evaluated  in  a way  that  differs  so 
markedly  from  prior  computer  comparisons. 
The  book  does  not  assume  you  understand  how 
computers  work;  therefore,  computer  concepts 
are  described  beginning  with  first  principles. 
Order  No.  OSB20QL  paper. 

An  Introduction  to  Microcomputers: 

Volume  II,  Some  Real  Products 
By  Adam  Osborne,  868  pages,  $15.00 

As  Ihe  second  volume  in  a two-volume  set,  the 
purpose  of  this  book  is  to  describe  some  real 
products  which  implement  the  general  con- 
cepts covered  in  Volume  l.  In  this  book, 
devices  of  the  6080A,  MC6800,  Z80,  and 
MCS65Q0  microcomputers  are  described  in  ap- 
proximately the  detail  we  believe  to  be 
necessary. 

Order  No , OSB3QQ1,  paper. 

Build  Your  Own  Working  Robot 

* By  David  L.  Heiserman 
234  pages,  $5.95 

Here  are  complete  instructions,  plans,  sche 
mattes,  logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  (and 
mischievous)  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He’ll  forage  for  his  own  "food"  and 
scream  when  he  can’t  find  it.  His  "curiosity" 
will  get  him  into  one  plight  after  another,  but 
Buster  has  the  capacity  to  get  himself  out  of 
trouble  just  as  easily  as  he  got  into  it! 

Order  No  TB841 , paper. 

« 

M Getting  Involved  with  Your  Own 

Computer:  A Guide  for  Beginners 
By  Leslie  Solomon  and  Stanley  Veit 
216  pages,  $5,95 

This  is  the  first  major  book  by  Outstanding 
authorities  that  assumes  only  that  you  have  an 
interest  in  what  makes  personal  computers 
work  and  what  can  be  done  with  them.  It  will 
not  make  you  a computer  expert,  but  it  will 
teach  you  enough  to  understand  what  is  going 


on  and  where  to  go  for  more  information. 
Order  No.  RiD004  8r  paper. 

By  James  White.  220  pages,  $6.00 
For  the  pre-hobbyist  and  the  microcomputer 
novice,  Your  Home  Computer  provides  a com- 
plete introduction  to  the  world  of  home  com- 
puting, beginning  with  what  computers  are  and 
how  they  work.  This  book  requires  no  prior 
knowledge  or  experience  in  electronics  or 
computing.  It  provides  answers  to  your  many 
questions  about  hardware,  software,  and  the 
personal  computing  scene  today. 

Order  No.  DMX  051 , paper. 


ft 

Instant  BASIC 

^ By  Jerald  R.  Brown.  180  pages,  S6. 00 

Written  for  the  inexperienced,  this  activity- 
oriented  book  will  help  you  teach  yourself 
microcomputer  BASIC,  and  the  similar  DEC 
BASIC  PLUS  for  programming  your  personal 
computer.  There's  never  a dull  page  and  plenty 
of  activities  ...  so  have  fun  while  you  learn! 
For  those  of  you  who  already  know  some 
BASIC,  this  workbook  can  teach  you  the  new 
microcomputer  dialect. 

Order  No.  0MX  04-3,  paper. 

Basic  BASIC: 

An  Introduction  to  Computer 
Programming  in  SASIC  Language 
By  James  S.  Goan,  256  pages,  $8.95 
This  text  for  high  school  and  college  students 
integrates  programming  in  BASIC  language 
and  Ihe  teaching  of  mathematics.  Written  in 
precalculus  setting,  it  is  suitable  either  as  a 
supplementary  text  within  already  established 
math  courses  or  as  the  sole  text  in  a course  on 
programming  alone. 

Order  No.  HAY5872-1 , paper. 


Problems  for  Computer  Solution 
By  Donald  D.  Spencer,  125  pages,  $6.95 
The  purpose  of  this  book  Is  to  bring  together  in 
one  place  a wide  selection  of  problems  suitable 
for  computer  solution.  The  821  problems  pre- 
senied  in  this  book  are  arranged  by  topic.  Prob- 
lems have  been  included  from  most  mathema- 
tical disciplines  (algebra,  geometry,  trigono- 
metry, advanced  mathematics,  probability, 
statistics,  number  theory),  science,  chemistry, 
physics,  business,  biology,  and  game  playing. 
Order  No.  CAM0196.  paper. 


1J  Microprocessors:  From  Chips 

To  Systems 

By  Rodnay  Zaks.  416  pages,  $9.95 

Microprocessors  is  a complete  and  detailed  in- 
troduction to  microprocessor  and  microcompu- 
ter systems.  It  presents  both  the  concepts,  and 
the  actual  techniques  and  components  used  to 
create  systems.  It  introduces  the  reader  to  the 
aspects  of  system  operation,  use,  and  design. 

Order  No.  C201.  paper 


m 


Microprocessor  Interfacing 
Techniques 
By  Austin  Lesea  & Rodnay  Zaks. 

348  pages,  $9,95 

Interfacing  is  no  longer  an  art,  but  a set  of  tech- 
niques and  components.  This  book  will  teach 
you  how  to  interconnect  a complete  system, 
and  interface  it  to  all  the  usual  peripherals,  It 
covers  hardware  and  software  skills  and  tech- 
niques, including  the  use  and  design  of  model 
buses  such  as  the  IEEE  488  or  S100. 

Order  No.  C207.  paper. 
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TYCHON’s  8080  Octal  and 
Hex  Code  Cards 
The  code  cards  are  a sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  6.5  by  3 inches  (16  by 
8 cm)  with  color-coded  instructions  to  provide 
a neat,  logical  format  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
8080’s  status  word  and  register  pair  codes. 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  — 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies.  If  you  use  your  back  issues 
of  INTERFACE  AGE  as  reference  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech- 
nology is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
of  INTERFACE  AGE  for  years. 


Instant  BASIC 

By  Jerald  R.  Brown.  180  pages,  $6.00 
Order  No.  DMX04-3,  paper. 

Basic  BASIC:  An  Introduction  to  Computer 
Programming  in  BASIC  Language 
By  James  S.  Coan.  256  pages.  $8.95 
Order  No.  HAY5872-1,  paper. 

Beginners  Guide  to  Computer  Logic 
By  Gerald  F.  Stapleton.  192  pages.  $7.95 
Order  No.  TB548,  cloth. 

The  Systems  Analyst:  How  to  Design 
Computer-Based  Systems 
By  Jerry  T.  Atwood.  225  pages,  $10.95 
Order  No.  HAY5102-6,  cloth. 

Accent  on  BASIC 

By  Donald  D.  Spencer.  104  pages,  $5.95 
Order  No.  CAM003-X,  paper. 

Microprocessor  Programming  for  Computer 
Hobbyists 

By  Neil  Graham.  382  pages.  $8.95 
Order  No.  TB952,  paper. 

Simplified  Computer  Programming  — The 
Easy  RPG  Way 

By  Kelton  Carson.  240  pages,  $5.95 
Order  No.  TB676,  paper. 

Problem  Solving  with  FORTRAN 
By  Donald  D.  Spencer.  320  pages.  $12.40 
Order  No.  PH0094-3,  paper. 

Scientific  and  Engineering  Problem-Solving 
with  the  Computer. 

By  William  Ralph  Bennett,  Jr.  457  pages,  $22.30 
Order  No.  PH5807-2,  cloth. 

Techniques  of  Program  Structure  and  Design 
By  Edward  Yourdon.  364  pages,  $21.10 

Order  No.  PH1702-X,  cloth. 

BOOKS  ONLY 

For  Bulk  Store  Quantities  contact 
Micro  Media  Marketing.  (213)  681-0685 
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PHOTO  11.  Starboard  cabin  wall  bolted  loosely  in 
place. 


PHOTO  12.  Port  cabin  wall  positioned. 


PHOTO  10.  A pile  of  spaceship. 
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A third  factor,  which  affected  the  size  and  design  of 
the  ship,  was  the  type  of  surplus  display  equipment  which 
we  found  to  be  available.  Consequently,  wedesigned  the 
overhead  display  panel  to  accommodate  standard  19” 
rack-mount  equipment.  The  small  instrument  boxes 
were  designed  to  hold  surplus  aircraft  instruments  and 
small  monitors.  Other  panels  were  custom  made  to  hold 
the  smaller  displays,  such  as  the  momentary  switches 
on  the  port  console,  the  joystick  and  slide  controls,  and 
the  overhead  circuit  breaker  panels.  Wood,  metal  and 
cardboard  were  used  for  these  panels,  the  panels  were 
painted,  or  covered  with  adhesive  backed  vinyl  to 
simulate  a painted  metal  finish, 

A complete  set  of  working  plans  were  drawn  to  scale. 
The  plans  were  turned  over  to  our  “shop  steward,”  who 
then  collaborated  with  the  woodworking  shop.  The  five 
blank  panels  and  6 plain  2x4s  were  then  turned  into  a 
stack  of  finished  pieces.  All  pieces  were  sanded,  and  all 
holes  or  cracks  filled  in  with  spackle. 

The  pieces  were  then  given  two  coats  of  battleship 


PHOTO  13,  Instrument  pallet. 


PHOTO  14.  Overhead  display  frame  being  passed 
through  the  opening  in  the  cabin  wall. 


PHOTO  15.  Bolts  loosely  screwed  down  as  the 
overhead  display  frame  is  held  in  position. 
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SPECIALTIES: 

Business  Packages 
Industrial  Systems 
Entrepreneur  Systems 
Hardware  Designs 
Software  Designs 
Service 

We  Stock  Most  Major  Micro  Manufacturers 
* * * Hobbyists  Welcome  * * * 

Ask  About  System  Specials 
New!  Come  See  Our  Own  S-1 00 
Motherboard/Power  Supply 


Our  Representative  In  San  Diego! 
Jim  Farthing 
(714)  421-1041 


BITS  N BYTES 
College  Business  Park 
679  "D"  S.  State  College  Blvd, 
Fuller  ton,  Calif.  92631 
(714)  8 79-6386 

HOURS:  12-7  PM.  M-F 
12-5  P.M.  Sat, 


~n  1 1 
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; This  is  a general  payroll  system  which  computes  a 
weekly,  bi-weekly  or  monthly  payroll  register.  Trans- 
action files  are  maintained  for  each  quarter  to  allow 
for  generalization  of  reports.  The  program  is  based 
on  a self-prompting  concept  allowing  the  user  to 
execute  the  programs  by  simply  responding  to  the 
program  questions  as  they  appear. 

The  Following  Reports  Are  Available: 

Weekly  payroll  register 
Monthly  transaction  summary  report 
Monthly  transaction  detail  report 
Quarterly  transaction  summary  report 
Quarterly  transaction  detail  report 
Employee  year-to-date  report 
Employee  record  listing 

The  F allowing  Forr,i  Printing  Routines  Are  Available: 

Print  weekly  payroll  checks 
Print  employee  address  labels 
Print  employee  W2  forms 

The  Following  File  Update  Functions  Are  Available: 

Add  a new  employee 
Delete  an  employee 

Change  an  employee's  . . Name,  Marital  Status,  Address, 

Pay  Rate/Type,  Tax  Exemptions,  Dedications 

This  program  Is  designed  to  operate  on  the  North  Star 
Micro-Disk  System.  [Soon  to  be  available  on  Micromations 
Macro  Disk.) 

For  Additional  Information 

q — NEIGHBORHOOD  COMPUTER  STORE 
< Hl  4902  - 34th  No.  20 

_^WC  Lubbock,  Texas  79410 

,Ym  s (B06>  797-1468 
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NEWMAN’S  SPECIAL  SALE 


SELECTRIC 

TERMINALS 


Offer  good  while  supplies  last. 


Loaded  with  features 

* Typewriter  print  quality 

* RS232  Interlace  levels 

* 14.8  cps 

* 13  incfi  line  length 

* 10  characters/inch 

* Ideal  for  text  editing  & word  pro- 
cessing 

* Software  & documentation 
available  tor  easy  Interfacing  to 
most  popular  mini  & microcom- 
puters 


□ Now  a heavy  duty  Selectric'*  ter- 
minal for  less  than  the  cost  of  a 
Selectric  ~ typewriter! 

These  recently  manufactured  (1  to  A years  old)  Terminal  Communica- 
tions, Inc.  terminals  originally  cost  over  $5,800,  They  are  PTTC/ 
EBCD  terminals  running  at  I34.fi  BAUD.  Intended  tor  the  demanding 
commercial  environment,  they  are  designed  to  be  computer  driven. 
Suchi  key  components  as  clutches  and  bearings  are  heavier  duty  than 
the  office  typewriter  mechanism. 

8y  purchasing  an  enormous  inventory  of  these  terminals  MCE  was  able  to  buy  them  at  a very 
low  price.  We  have  added  a minimum  markup  in  order  to  sell  Ihem  in  large  quanliltes  quickly. 
These  terminals  have  been  cleaned,  adjusted,  checked  for  completeness  and  operated  in  local 
mode.  Allhough  they  are  not  tested  in  terminal  mode,  a check  is  made  to  see  Hiat  there  are 
no  oDvrous  problems.  For  a period  ol  30  days  alter  shipmenl  any  defective  parts  may  ba  relumed 
for  repair  or  replacement  at  no  charge.  Includes  ribbon  5 typeball. 


□ $339  AS  IS 

A great  buy  for  those  willing  to  do  some 
refurbishing,  Ihese  machines  are  believed  to 
be  complete,  hut  did  noi  work  when  plugged 
in.  Typical  problems  include  sticky  cams,  bad 
solenoids  or  broken  springs.  We  recommend 
your  seeing  them  al  our  giant  Ann  Arbor 
warehouse  store  before  you  purchase.  In- 
cludes used  ribbon  fi  typeball.  At  this  price 
there  is  no  warranty.  However,  they  may  be 
returned  wilhin  3 days  of  receipt  for  a toil 
refund.  Applies  to  prepaid  orders  only. 
Purchaser  is  responsible  tor  freight  bolh 
ways. 


□ $695  Refurbished 

Refurbished  machines  have  been  chemically 
cleaned,  lubricated  and  tested.  Worn  metal 
pans  we  re  replaced,  Platens,  asweliasplaslic 
and  rubber  parts  are  always  replaced.  Our 
warranty  is  limiied  to  replacing  any  defective 
parts  for  a period  of  90  days  following  receipi 
of  equipment.  Includes  a new  ribbon  and 
typeball. 


□ Optional  documeniation  package  $30. 

Includes  schematics,  operators  and 
tondional  specifi  cal  ions  manuals. 


"Selectric  is  a trademark  of  Ihe  IBM  Corporation 


□ Please  send  me  all  items  checked  above,  Add 
4%  tor  tax  il  Mich,  resident  F 0 8 Ann 
Arbor.  Mich.*  Total  enclosed  $ 

Send  check,  money  order  or  Bank  charge  card 
number  (include all  raised  tellers  A numbers.) 

□ Please  send  me  more  information. 


Name 
Address 
City,  Slate.  Zip 
Signature 

‘You  will  be  notified  of  freight  charges  prior  to 
shipment. 


NCE/CompuMart 

1250  North  Main  Street,  Department  IN 28 
P.O.  Box  8610  Ann  Arbor,  Michigan  48107 
994-4445 


gray  polyurethane  paint.  This  type  of  paint  was  chosen 
because  it  holds  up  well  under  hard  use,  and  tended  to 
make  the  plywood  look  more  like  metal.  The  paint  is 
somewhat  expensive,  but  is  well  worth  it.  Most  pieces 
were  painted  on  all  sides  to  eliminate  the  possibility  of 
warping. 

The  sub-units,  such  as  the  overhead  lighting  displays 
and  the  instrument  boxes  were  then  permanently  assem- 
bled. Lighting  displays  were  bolted  into  place  and  elec- 
trical fixtures  were  installed.  Speakers  and  overhead 
panel  lights  were  plugged  in,  and  some  detailing  was  ad- 
ded with  narrow  black  drafting  tape.  On  the  side  panels, 
which  looked  conspicuously  blank,  we  attached  small 
white  plastic  boxes  trimmed  with  colored  stick  on  num- 
bers; wire  harnesses  were  glued  between  these  for  a 
“NASA”  effect  (Photo  8).  The  small  side  boxes  were  fit- 
ted up  with  various  aircraft  instruments,  and  colored 
film  display  panels,  and  then  fitted  into  place. 

DETAILS  OF  THE  DISPLAY 

The  overhead  telltale  light  panels  were  surplus  from 
the  Apollo  space  program;  they  contain  a total  of  186 
lights.  At  present  a limited  number  are  tied  into  the  pro- 
cessor, with  the  remainder  being  worked  from  switches 
at  the  right  side  of  the  panel. 

The  port  Instrument  box  contains  several  pieces  of 
surplus  aircraft  instrumentation,  as  well  as  three  hand- 
made displays.  The  starboard  box  contains  aircraft  in- 
strumentation for  the  inner  workings  of  one  of  these 
displays.  This  includes  a destruct  switch,  and  a mine 
dispenser.  A small  surplus  monitor  is  housed  in  the 
base  of  each  box  and  is  covered  with  smoked  plexiglas. 
A 25”  (diagonal)  high-resolution  monitor,  also  bought  at 
a surplus  house,  serves  as  the  main  display. 

The  port  console  contains  three  slide  potentiometers 
used  to  control  the  ship’s  ascent  and  descent,  and  an  ar- 
ray of  lit  momentary  switches  backed  by  color  chips. 
These  controls  are  set  into  a handmade  panel  enriched 
with  transfer  type  labels.  The  starboard  console  holds 
the  joystick,  which  makes  three  dimensional  flight  pos- 
sible, plus  another  switch  panel.  The  technical  details  of 
these  controls  are  fully  explained  in  part  two  of  this  arti- 
cle, Both  consoles  are  fitted  out  with  padded  armrests, 
as  well  as  black  metal  hand  grips. 


PHOTO  16.  Cabin  top  panel  is  attached  in  the  same 
manner. 


CIRCLE  INQUIRY  NO.  66 


774  INTERFACE  AGE 


FEBRUARY  1978 


Before  you  write  that 
letter  to  the  editor,  re- 
new your  subscription, 
or  send  in  a new  one; 
or  forward  any  inquiries 
or  correspondence  to 
us,  we  would  like  you  to 
know  we  have  moved. 


Our  new  address  is: 


INTERFACE  AGE 
Magazine 

16704  Marquardt  Ave. 
Cerritos,  CA  90701 
(213)  926-9544 


SYSTEM  SELECTION  ADVICE.  WE  WILL  HELP 
YOU  TO  CHOOSE  FROM  THE  BEST  OF  EACH 
MANUFACTURER  TO  COMPLETE  THE  SYSTEM 
BEST  SUITED  TO  YOUR  NEEDS.  COME  SEE 
AND  TRY: 


PROCESSOR  TCCJ-L 

SOL  20  SYSTEM 

TOl  2PIJ.Z16K 

CRQMEMCO 

POLYMORPHIC 

VEC  TOR  G R AFH  tCS 

I MS  At 

5VVTP 

INTEL 

BYTE 


(COM  DISCS 
north  star 

TAR BELL 

SEALS 

dynabyte 

LEAR  ADM  • 3A 

COMPUCOLOR 

SOROC 

SANYO 

HITACHI 


ALPHA  MICRO  16  S 
OK  ID  AT  A 
DEC  WRITER 
multiterm 
S R POLYPHONIC 

COMPUTALKCR 
S S MUSIC 
I C S.  SOCKETS 
TOOLS.  SUPPLIES 
BOOKS.  MAGAZINES 


LAWNDALE 

SHOP 

the  affordable  computer  store 

16508  HAWTHORNE  BLVD. 

LAWNDALE,  CA  90260 
(213)  371-2421 

HRS:  TUE.-FRI.  12-8,  SAT.  10-6 
BANKAMERICARD  * MASTERCHARGE  * AMERICAN  EXPRESS 
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WHOLESALE 

The  country's  largest  independent  wholesaler  ol 
microcomputer  equipment,  including  mainframes,  ter- 
minals, printers,  memory,  disc  systems,  S-10Q  boards 
and  other  peripherals. 


One  call  buying  for  your  inventory  needs.  Fast,  person- 
alized service  for  the  retailer  or  OEM. 


Call  Jim,  Nana  or  Donn  today,  or  write  for  our  confi- 
dential wholesale  price  list.  Available  only  to  qualified 
OEM  or  retailers. 

WHOLESALE 

1425  W.  12th  Place  #101 
Tempe,  Arizona  85281 
[602]  967-1421 
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COMPLETE  BUSINESS  SYSTEMS 

Call  DISC/3,  your  proven  turnkey  software 
specialists  for  over  3 years,  for  complete  sys- 
tem information.  DISC/3  also  supplies  state-of- 
the-art  CENTRONICS  business  printers. 

SOROC  IQ120  $899.95 

(Assembled) 

Easy  to  assemble  terminal  kit  with  NEW  DCA 
(direct  cursor  addressing)  24  lines  x 80  char- 
acters; 64  ASCII  upper  characters,  plus  punc- 
tuation and  control;  5x7  dot  matrix;  EIA  stan- 
dard RS232C  and  20mA  current-loop  (switch- 
selectable). 

$749.95*  with  DCA 

Look  to  DISC/3.  . .authorized  distributors  for 
IMSAI,  Lear-Siegler,  Centronics  Data  Com- 
puter, Digital  Equipment  Corp,,  Data  General 
Corp.,  TDL,  and  iCOM. 


Disc/3 


DISCO  1340  Lincoln  Boulevard 

Sania  Monica,  Calilornia  90404 
Store  Hours  — Monday- Friday  &:3Q-5:3Q, 

‘Prices  subject  lo  change. 


CIRCLE  INQUIRY  NO.  82 


Two  TVs  watt  bulbs  were  mounted  into  the  ceiling,  to 
aid  visibility,  and  six  2V211  speakers  were  mounted  inside 
the  ceiling  and  consoles.  These  speakers  are  coupled  to 
the  analog  devices  and  to  the  processor,  to  give  audible 
clues  to  the  handling  of  the  ship. 

The  rolling  chair  was  made  by  covering  polyfoam  pad- 
ding with  canvas  and  fitting  it  to  the  wooden  chair 
pieces.  The  chair  was  then  given  a set  of  refrigerator 
dolly  wheels,  which  enabled  It  to  roll  along  a track  on  the 
floor.  A small  metal  bracket  at  the  extreme  back  end  of 
the  floor  panel  prevented  the  chair  from  rolling  off, 

ASSEMBLY  PROCEDURE 

Photo  10  shows  the  spaceship  in  a pile.  Several  items 
shown  tn  the  foreground  are  not  seen  in  the  final 
assembly.  These  items  include:  The  two  small  monitors 
and  keyboard  which  form  the  operator's  console  on  the 
processor  pallet,  and  the  cassette  machine  with  3 tapes 
containing  programs  required  to  make  the  Walletsize  func- 
tional, Photos  11  and  12  show  the  cabin  walls  in  place 
and  bolted  loosely,  allowing  play  for  the  insertion  of  other 
parts.  The  instrument  pallet  is  brought  in  sideways,  and 
then  bolted  loosely  in  place  beneath  the  openings  in  the 
cabin  walls.  The  construction  details  of  the  instrument 
pallet  (Photo  13)  is  the  key  tothe  unit'sstrength. 

The  processor  pallet  is  slid  inside  the  walls  through 
the  space  at  the  top  forward  corner  of  the  cabin,  and 
then  dropped  in  place  over  the  side  wall  openings.  The 
port  and  starboard  consoles  are  held  loosely  in  place  by 
three  bolts  from  the  outside  and  two  on  the  other  side  of 
the  console,  through  the  pallet  under  the  keyboard.  The 
keyboard  is  laid  in  place  and  the  bolts  underneath  it  are 
tightened,  pulling  the  port  and  starboard  consoles  in 
and  holding  the  keyboard  in  place.  Two  bolts  are  inserted 
through  the  instrument  pallet  into  the  back  of  each  con- 


microprocessors: 


from  chips  to  systems 
by  Rodnay  Zaks  - <jjg  gg 


The  basic  book  for  understanding  microprocessors  and  microcomputers.  It  presents  all  the 
fundamental  concepts  as  wetl  as  the  detailed  application  techniques.  It  will  show  you,  in  detail, 
how  a microprocessor  operates,  critically  review  existing  MPU’s,  explain  how  to  interconnect  the 
various  chips  into  a system,  and  which  alternatives  are  available.  It  is  based  on  the  author’s  ex- 
perience in  teaching  microprocessors  to  more  than  2000  persons,  as  well  as  developing  systems. 
It  will  take  you  step  by  step  until  the  actual  interfacing  to  peripherals.  400p. 

CONTENTS: 

•Fundamental  Concepts  • Internal  Operation  of  an  MPU  • System  Chips  • Comparative  Micro- 
processor Evaluation  • Assembling  a System  • Applications  • Interfacing  • Programming  • System 
Development  • The  Future  j. 

ALSO  AVAILABLE: 

• CASSETTES  (2  cassettes  - 2‘A  hour  + special  book)  1 

51  - INTRODUCTION  TO  MICROPROCESSORS $29.95  . 

52  ■ MICROPROCESSOR  PROGRAMMING $29.95  | 

• MICROPROCESSOR  INTERFACING  TECHNIQUES,  by  Austin  Lesea  and 

Rodnay  Zaks.  Ref  C207.  From  keyboard  to  CRT  and  Floppy  Disk,  I 
including  Trouble-Shooting $9.95 

• MD-  10-!anguage  International  Microprocessor  Dictionary $1.95  | 


ORDER  FORM 

Name  __ 

Position  

Company  

Address, 


FOR  INFORMATION  ON 

IN-HOUSE  TRAINING: 


SYBEX 


USA:  SYBEX  Inc,  Publications  Dept,  2161  Shattuck  Ave,  1 
Berkeley,  Ca  94704.  Tel:{415)  848-8233.  Telex:  336311.  1 

EUROPE:  SYBEX-Europe,  313  rue  Lecourbe,  | 

75015  Paris,  France  Tel:  (1)8282502,  Telex:  200858  * 

L 


Amount  Enclosed  _ 

(in  California,  add  ra,*) 

□ BankAmerlcard  DMastercharge 

Number ^Expires  

Signature _ _ __ 
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Fast  Shipping:  add  $1,00  (UPS)  u 1 
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PROGRAMMED  COURSES 


ON  CASSETTES 


ONLY  $29.95 

(per  course) 


SI.  INTRODUCTION  TO  MICROPROCESSORS.  This 
seminar  is  intended  for  all  non-specialists  who  wish  to 
acquire  a broad  understanding  of  the  basic  concepts 
and  advantages  of  microprocessors.  It  explains  how 
microprocessors  work  and  it  stresses  methods,  costs, 
advantages  and  disadvantages  for  the  most  important 
apiication  areas  of  each  type  of  microprocessor.  What 
is  needed  to  implement  a system;  how  to  use  it:  the 
impact  of  microprocessor-based  systems;  their  evo- 
lution, Topics  covered  include:  BASIC  DEFINITIONS, 
SYSTEM  COMPONENTS,  MICROPROCESSOR  AP- 
LICATIONS,  WHAT  TO  LOOK  FOR,  and  IMPACT  AND 
EVALUATION. 


S2  - PROGRAMMING  MICROPROCESSORS.  This 
seminar  describes  the  internal  operation  of  a micro- 
processor system  including  how  instructions  are 
fetched  and  executed,  how  programs  are  written  and 
executed  in  typical  cases  (arithmetic  and  input-output). 
The  goal  of  this  cource  is  to  provide  an  overall  under- 
standing of  the  basic  concepts  of  microprocessor 
programming.  Requires  an  understanding  of  the  main 
concepts  in  the  INTRODUCTION  TO  MICRO- 
PROCESSORS SEMINAR,  It  is  recommended  that 
these  two  seminars  be  taken  together 


EACH  2Vi  HOUR  COURSE  INCLUDES  2 CASSETTES  AND  COURSE  BOOK. 
Shipping  and  Handling:  $1.50  one  course,  $0.80  each  additional  course. 


In  the  U.S.:  2161  Shattuck  Avenue,  Berkeley,  Calif  94704 
In  EUROPE:  313  Rue  Lecourbe,  75015  - Paris,  France. 

To  Order  By  Phone:  (415)  848-8233  (BankAmericard/ Master  Charge) 
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MICROPROCESSOR  INTERFACING  TECHNIQUES 

Austin  Lesea  and  Rodnay  Zaks.  Ref  C207  - 350  Pages  - $9.95 

FROM  KEYBOARD  TO  FLOPPY  DISK: 

The  book  takes  you  through  the  complete  assembly  of  a microprocessor  system:  assembling  a 
CPU;  Input-output  techniques;  interfacing  to  a keyboard,  LED,  teletype,  printer,  floppy  disk,  CRT, 
cassette-tape;  Industrial  interfacing:  analog-digital  techniques;  Communications;  Busing  and 
standards,  including  S100,  IEEE488,  CAMAC.  A complete  case-study  is  presented  for  a multi- 
channel communication  system  and  a chapter  is  dedicated  to  trouble-shooting  techniques.  Actual 
interconnects  are  presented  for  a number  of  microprocessors,  and,  in  particular  the  8080  and 
the  6800. 


ALSO  AVAILABLE: 


•CASSETTES  (2  cassettes  = 216  hour  + special  book) 

51  ■ INTRODUCTION  TO  MICROPROCESSORS 

52  ■ MICROPROCESSOR  PROGRAMMING 


$29.95  T 

$29.95  , 


0 


microprocessor 

interfacing 

techniques 
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•SEMINAR  BOOKS;  each,  . . . . . - 

BI-MICROPROCESSORS 
B2-MICROPROCESSOR  PROGRAMMING 
B3-M1L1TARY  TECHNIQUES 
B5-  BIT-SLICES 

B6-  INDUSTRIAL  TECHNIQUES 
B7-  INTERFACING  TECHNIQUES 


$39.95 


t+  FOR  INFORMATION  ON 

* 1N‘H0USE  TRAINING: 


USA:  SYBEX  inc,  2161  Shattuck  Ave,  Berkeley, 
Ca  94704.  Tel:(4l5)  848-8233.  Telex:  336311 
EUROPE:  SYSEX-Europe,  313  rue  Lecourbe, 

75015  Paris,  France  Tef:(1)8282502,  Telex:  200858 
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sole  and  tightened  down.  These  bolts 
are  hidden  by  the  instrument  panels. 

The  overhead  display  frame  (Pho- 
tos 14,  15)  is  passed  through  the 
openings  in  the  cabin’s  walls  and  held 
in  place  while  bolts  are  put  into  place 
from  either  side.  The  cabin  top  panel 
(Photo  16)  is  slid  into  place  and  held 
likewise.  The  port  and  starboard  in- 
struments (Photos  17, 18)  are  wedged 
into  the  openings  in  the  walls  and 
two  bolts  are  finger  tightened  at  the 
top  and  bottom  of  each  box. 

The  monitor  is  then  put  into  place 
(Photo  19)  and  snugged  into  posi- 
tion between  the  two  instrument 


panels.  With  most  of  the  pieces  now 
in  place,  the  sides  and  the  floor  are 
held  square  and  the  bolts  going 
through  cabin  walls  are  tightened 
down.  The  bolts  going  through  the 
top  and  bottom  of  the  instrument 
cases  are  then  tightened  (Photo  20). 

The  modesty  panel  (Photo  21)  is  put 
into  place  and  the  cover  (Photo  22) 
fastened  to  its  hinge.  The  processor 
(Photo  23)  is  put  into  place  on  top  of 
the  processor  pallet,  and  wiring  be- 
gins (Photo  24).  As  the  simulator  is 
being  wired,  the  chair  is  assembled 
and  rolled  onto  its  tracks  (Photo  25V. 
The  result  is  the  completed  SFS 
Walletsize  Space  Simulator. 


Hey , how  do  you  like  these  apples! 


apple  II  16KRAM 


ASSEMBLED 
COLOR  GRAPHICS 


★ SALE  $7295  ★ 


Special  Sale  limited  lo  slock  on  hand. 

Pi  ices  subiecl  lo  change  without  prior  notice. 

★ ★★★★★★★★★ 

announcing  the  great 
Mission  Control  software  library. 

Mission  Control  is  currently  purchasing 
software  designed  to  run  in  either  Apple  II, 
Northstar,  Micropolis  or  Alpha  Micro  Basics. 

If  you  have  software  you  are  interested  in 
selling,  write  for  our  guideline  on  programming. 

TI  Programmer  $ 49 

Hexadecimal.  Octal.  Decimal.  Texas  Instruments*' 
new  TI  Programmer  lets  the  computer 
professional  and  hobbyist  perform  fast,  accurate 
conversions  and  calculations  in  any  of  these 
number  bases. 


See  us  at  PERCOMP  78 
in  Lona  Beach.  Ca.  April  28-30. 


2008  WILSHIRE  BLVD. 
COR.  20th  AND  WILSHIRE 
SANTA  MONICA,  CA.  90403 
(213)  829  5137 


PHOTO  17.  Starboard  instruments 
slid  through  opening  in  cabin  wall. 


CALL  FOR  ARTICLES 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a rate  from 
$15.00  to  $50.00  per  published  page  and  articles 
describing  company  projects  carry  author  and 
company  byline,  but  no  honorarium  is  offered. 
Articles  accepted  will  be  acknowledged  with  a 
binder  check  within  30  days  of  receipt. 

Manuscripts  should  be  double-spaced,  type- 
written pages,  one  inch  margins,  and  not  less 
than  3V2  pages  in  length  (one  published  page). 
Pages  should  be  numbered  to  insure  correct 
text.  Photographs  should  be  numbered  and 
labeled  on  the  backside  with  a description. 
Tables,  listings,  etc.,  shall  be  on  separate 
sheets.  Photos  should  be  taken  with  uniform 
lighting  and  background,  in  the  form  of  glossy 
black  and  white  prints.  Computer  listings  shall 
be  printed  using  a new  ribbon  to  assure 
darkest  print  copy.  Authors  shall  supply  a 
statement  of  their  background,  expertise  and 
level  of  accomplishment. 

The  publisher  assumes  no  responsibility  for 
artwork,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or  returned 
unless  accompanied  by  an  addressed,  stamped, 
return  envelope. 

For  article  submittal  or  further  information, 
contact  respective  editor,  INTERFACE  AGE 
Magazine,  13913  Artesia  Boulevard,  Cerritos, 
CA  90701  or  call  (213)  926-6629. 
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!EXTRA! 


PHOTO  19.  The  monitor  snugged  into  position 

~\ 


High  Prices 
Byte  The  Bust. 

{Fayetteville,  NY)  Computer  Enterprises  has 
kept  their  prices  low.  If  you  order  now,  on  top 
of  reliability,  lightning- fast  delivery,  you’ll 
pay  only  the  prices  you  see  below.  Other 
great  products  from  the  leaders  in  micro- 
computing are  available  from  Computer 
Enterprises. 


Credit 

Cash 

Card  Price 

Price 

Lear  Siegler  A DM- 3 A Kit 

§728 

$700 

IMSAI 8080  w / 22  slots  Kit 

614 

590 

IMS  AI  PCS-80  / 30  Kit  .... 

1097 

1055 

IMSAI  PCS-80 /IS  Kit  ... 

731 

703 

Edge  Connectors  Be  Guides 
for  IMSAI  

4 

4 

Heuristics  Speeehlab 
Assmbld.  

265 

254 

Vector  Graphic  230ns  8K 
BAM  Assmbld.  . ♦ 

187 

180 

TDL  VDB  Video  Display 
Board  Assmbld.  

338 

325 

TDL  Software  Package  A 
on  North  Star  Disk  .... 

228 

219 

TDL  Software  Package  on 
Paper  Tape 

150 

144 

George  Risk  ASC  II 
Keyboard  Kit  

52 

50 

Cromemco  Dazzler  Kit 

190 

183 

Cromemco  16K  PROM 
Card  Kit  

128 

123 

Cromemco  TU-ART  Kit 

173 

166 

Call  or  write  for  our 
giant  Spring  Computerlogue 
Catalogue  Today. 


IMSAI  VIO-B  Kit 

252 

242 

IMSAI  VIO-C  Kit 

297 

286 

TDL  XITAN  ALPHA  1.5 

795 

764 

Cromemco  ZZ  Kit 

557 

536 

Dynaby  te  250ns  16K 
Static  RAM  Assmbld, 

577 

555 

Shipping  charges:  S10  per  CPU  on  larger  units;  *1.50  per  kit.  *2  00  min. 
par  order. 

delivery  is  stock  to  30  days  on  most  items.  Shipment  is  immediate  for 
payment  by  cashier's  check,  money  order  or  charge  card.  Allow  3 weeks 
dr  personal  checks  to  clear.  NY.  State  residents  add  approp.  sales 
tax.  Availability,  prices  and  specs  may  change  without  notice. 

Operating  Hours: 

Th-F  S3 1:1:?:  W rite  or  Call 

Closed  Sat.  & Sun. 

computer 

erwerpri/er™ 

P.O.  Box  71 

Fayetteville,  N.Y.  13066 

Phone  (315)  637-6208  Today! 


PHOTO  20.  Bottom  bolts  of  port  instruments  tightened. 


PHOTO  21.  Modesty  panel  in  place. 


PHOTO  18.  Two  top  bolts  located  through  processor 
pallet  into  port  instrument  cases. 
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CALL  FOR 
ORIGINAL  ART 

INTERFACE  AGE  Magazine  is  actively 
seeking  well-drawn  cartoons  related  to  the 
microcomputer  field. 

Cartoons  must  be  on  white  paper,  8V2  x 11 
preferred,  in  black  ink,  captioned,  with  the 
artist’s  name,  address  and  telephone  number 
on  the  back  of  each  piece  of  artwork. 

Cartoons  will  be  paid  for  at  the  rate  of 
$10.00  to  $15.00  per  cartoon. 

The  publisher  assumes  no  liability  for  art- 
work not  accompanied  by  a self-addressed, 
stamped  envelope. 

Send  all  contributions  to:  INTERFACE  AGE 
Magazine,  16704  Marquardt  Avenue,  Cerritos, 
CA  90701,  Attn:  Cartoon  Editor. 


Build  Your  Own  Low  Cost 

Micro-Computer 
POWER  SUPPLIES 


Regulated  Output:  ±5VDC  & ±12VDC 


RECTIFIERS; 

: 40  Amps,  1 0Qprv 

$ 

1.75 

□2^  3 Amps,  lOOpiv 

$ 

.35 

CAPACITORS: 

C1=44000UF,  20V 

$ 

3.50 

Cj-SOOOOUF.  15V 

$ 

5.50 

C2-  3300UF,  25V 

$ 

1.25 

C2=  5500UF,40V 

$ 

1 .50 

V-REGULATORS: 

7305  or  7812 

$ 

1,25 

7905  or  7912 

$ 

1,75 

TRANSFORMERS: 

Supplies  15  Amps  at  + B.5VDC  and  ± 2 Amps  at 
± 17VDC  and  2 Amps  at  “8.5VDC  SI 6.50 

SIZE:  4Vz"  (L)  x 4"  (W)  x 3W'  {H)  incL  mounting  EA, 
T1:  SIZE:  bracket,  I/O  lugs  on  top  sides. 

T2:  Supplies  25  Amps  at  + 8.5V DC  and  ± 3 Amps  at 

± 17VDC  and  3 Amps  at  - 8.5VDC.  $21.50 

SIZE:  4 Vi 11  {L)  x 5s'  [W)  x 3W'  (H)  incL  mounting  EA. 
bracket,  I/O  lugs  on  top  sides. 


Add  shipping  for  each  transformer;  $3,75  for  California;  S4.75  for 
all  other  states.  Minimum  order  $10.00.  Calif,  residents  add  6% 
Sales  Tax.  Master  Charge  / B of  A.  OEM  are  available. 


SUNNY  TRADING  CO U.S.A. 


MAIL  ORDER;  STORE: 

P.O,  Box  4296  2530  W.  Sepulveda  Bivd, 

Torrance,  Ca.  90510  Torrance,  Ca:  90505 

STORE  HOURS:  10  AM*7  PM 


Telephone:  (213)  530-3732 
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PHOTO  22.  Cover  fastened  to  its  hinge. 
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PHOTO  23.  Processor  positioned  on  top  of  processor 
pallet. 


PHOTO  25.  Chair  slid  onto  track  following  assembly. 


PHOTO  24.  Wiring! 
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Electrically  Conductive  Bags 
for  Electronics  Packaging 

Charles  water  CP302  Statfree  Conductive 
Bags  are  electrically  conductive  durable  non* 
woven  nylon  bags  that  protect  CMOS,  MGS, 
printed  circuit  boards  and  other  delicate  elec- 
tronic parts  from  static  electricity,  CP302  bags 
are  reusable.  They  are  5 mils  thick  and  surface 
resistivity  is  less  than  30  x 10s  ohms/sq. 


Chari eswater  CP302  Statfree  Conductive 
Bags  are  priced  from  $21.50  per  100  bags. 
Quantity  discounts  and  a complete  price 
schedule  are  available.  Custom  imprinting 
costs  $2.00  per  100  bags,  1000  minimum.  For 
more  Information  contact  Charieswater  Pro* 
ducts,  lnc.s  3 Walnut  Park,  Wellesley,  MA 
02181,  (617)  237*5942, 

CIRCLE  INQUIRY  NO.  112 


Second  Generation  16K  RAM  Family 

Designated  the  Inter  2117,  this  new  high 
performance  family  provides  direct  replace- 
ments for  all  types  of  first  generation  16K 
RAMS, 

X 


The  2117  normally  operates  as  an  unlatched- 
output  RAM,  with  conventional  multiplexed  ad- 
dress inputs,  RAS  and  CAS  Strobe  timings  are 
not  critical,  allowing  high  performance  to  be 
maintained  at  the  system  level. 

Prices  in  100-up  quantities  are:  2117*2  (150 
ns  maximum  access),  $150.00;  2117*3  (200  ns 
maximum  access),  $41.00;  and  2117-4  (250  ns 
maximum  access),  $30.00.  All  selections  in  the 
family  are  currently  supplied  in  ceramic  pack- 
ages, For  more  information  contact  Intel  Cor 
poration,  3065  Bowers  Ave..  Santa  Clara,  CA 
95051,  (408)  249*8027. 
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Artec  Offers  Free  Catalog 

A six-page,  two-color  brochure  describing  a 
broad  iine  of  microcomputer  boards,  printed 
circuit  boards  and  off-the-shelf  designer  bread- 
boards is  available  from  Artec  Electronics,  Inc. 

The  Artec  catalog,  which  also  contains  a 
section  on  the  firm’s  lechnical  capabilities, 
highlights  such  products  as  the  32K  byte  static 


memory  board  (32 K 100)  designed  for  both 
microcomputer  hobbyists  and  small  business 
applications. 

Also  featured  are  an  S-100  compatible 
general-purpose  board  (GP-100),  a wire  wrap 
breadboard  (WW-1Q0),  and  specifications  and 
pricing  on  a complete  line  of  general-purpose 
breadboards. 

The  capabilities  section  shows  with  photo- 
graphs the  precision  engineering  steps  taken 
to  manufacture  each  Artec  board. 

For  a free  copy  of  the  brochure,  write  or  call 
Artec,  605  Old  Country  Rd.,  San  Carlos,  CA 
94070,  (415)  592-2740. 
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LP-2  Logic  Probe 

The  new  LP-2  low  cost  logic  probe  from  Con- 
tinental Specialties  Corp.,  offers  performance 
and  features  rivaling  those  of  units  many  times 
its  low  $24,95  suggested  price. 

Separate  dual  threshold  window  comparators 
drive  the  HIGH  and  LOW  LEDs.  A switch  selects 
operation  in  the  TTUDTL  or  CMOS/HTL  fami- 
lies. Since  the  LP-2  low  cost  probe  is  powered 
from  the  board  under  test,  supply  discrepan- 
cies just  can't  creep  in. 


The  UP  2 power  connector  is  a standard 
phono  jack,  A mating  power  cable  is  supplied 
with  alligator  clips;  other  manufacturer  and 
user  options  are  available.  The  probe  is  pro- 
tected against  power  lead  reversal.  Probe  tips 
are  also  replaceable,  with  optional  tips  and  ac- 
cessories available. 

For  more  information  contact  Continental 
Specialties  Corp.,  44  Kendall  Sr.,  New  Haven, 
CT  06509;  (203)  624-3103, 

CIRCLE  INQUIRY  NO.  127 


Protect  Your  SOL  Computer 

An  attractive  and  durable  blue  denim  dust 
cover  especially  tailored  for  the  Processor 
Technology  Corporation  SOL  Terminal  Com- 
puter is  being  offered  by  Curtis  Electro 
Devices,  Incorporated, 


Designed  to  protect  the  unit  from  dust  and 
little  fingers,  the  cover  comes  in  two  standard 
versions.  The  first  is  embroidered  with  the 
legend  “SOL  COMPUTER,"  the  second  is  let- 


tered "MY  COMPUTER."  Custom  legends  are 
also  available  for  a $5  00  additional  cost  The 
standard  cover  is  priced  at  $14.95  postpaid 
from  Curtis  Electro  Devices,  Inc,,  Box  4090, 
Mountain  Viewr  CA  94040, 

CIRCLE  INQUIRY  NO,  116 

Mechanical  Differentials  Offer 
Low  Breakaway  Torque 

Harowe  differentials  are  relatively  simple 
devices  that  can  perform  important  functions, 
especially  in  computing  instruments  by  adding 
or  subtracting  two  variables. 


Six  basic  sizes  are  available  with  swing 
diameters  from  .562  to  1.312,  Units  feature 
stainless  steel  construction  throughout  in- 
cluding bevel  gears;  ball  bearings  are  ABEC5; 
backlash  as  low  as  15  minutes;  speeds  up  to 
1,00  Or  pm;  breakaway  torque  as  low  as  0,1  in.- 
oz„  and  operating  loads  up  to  50  in.oz. 

End  gears  are  supplied  to  customer  require- 
ments. For  more  information  contact  Harowe, 
Planet  Instrument  Div.,  P.O.  Box  547,  West 
Chester,  PA  19380.  (215)  692-2700. 

CIRCLE  INQUIRY  NO.  123 

5V4J!  Floppy  System 
Provides  Million  Byte  Storage 

The  first  low-cost  5V4“  floppy  disc  system 
offers  more  than  one  million  bytes  of  storage 
and  is  built  to  exceed  the  reliability  standards 
previously  associated  with  larger  conventional 
8-inch  floppy  drives. 


Designated  the  MetaFloppy™  1054  Mod  II, 
the  system  comprises  four  drives  in  a 
dual/dual  configuration,  a controller,  power 
supply,  chassis,  enclosure,  ail  cabling,  and  a 
new  BASIC  software  package. 

The  1054  will  plug  into  any  8080-based  or 
Z-80-based  microcomputer  using  an  S-100  bus, 
including  Altair  8080.  COMPAL-80,  IMSA1  and 
similar  systems.  Each  1054  can  store  a total  of 
1,260,000  8-bit  bytes. 

Single-unit  price  is  $3,220.  Current  delivery 
on  new  orders  is  45  days  ARO.  For  more  infor- 
mation coniact  Micro polis  Corp.,  7959  Deertng 
Ave.,  Canogs  Park,  CA  91304,  (213)  703-1121, 
CIRCLE  INQUIRY  NCL  140 
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Diskette-Based  Intelligent 
Mass  Storage  Systems 

A new  series  of  IBM  compatible  Mass  Stor- 
age Systems  for  minicomputer  applications 
das  been  introduced  by  PerSci,  Inc, 


The  new  PerSd  systems,  with  data  capaci- 
ties to  1 Mbyte  formatted,  incorporate  PerSd 's 
Model  277  Dual  Diskette  Drives  and  are  avail- 
able in  a variety  of  configurations:  (A)  A one  or 
two  drive  (two  or  four  spindle)  system  com- 
plete with  microprocessor  based  controller, 
power  supply  and  cabling  enclosed  in  a 19” 
rack  mountable  chassis:  (B)  A one  or  two  drive 
system  with  power  supply  and  cabinet  but 
wlthoul  the  controller;  and  (C)  A "slimline”  yss- 
tem,  measuring  only  4 Vj"  wide  when  vertically 
mounted,  which  incorporates  one  dual  drive 
(two  spindles)  and  a power  supply  in  a table  top 
chassis. 

For  further  information  contact  PerSd,  Inc. 
through  B.J,  Johnson  & Associates,  2503  East- 
bluff  DR..  Suite  203.  Newport  Beach.  CA  92660. 
(714)644-6037. 
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VideoBram™,  the  First  Entry  Level 
Family  Computer 

VideoBrain,  the  first  home  computer  that  re- 
quires no  computer  programming  skill  to  im- 
plement high  level  computer  tasks. 


The  latest  generation  product  utilizes  a pre- 
programmed library  of  home  management, 
educational  and  entertainment  programs  that 
allow  the  user  to  utilize  the  full  potential  of  the 
microcomputer  immediately  without  first 
mastering  a programming  language.  The 
"family  computer  is  now  available  in  depart- 
men!  stores  and  specialty  electronics  stores. 
VideoBrain  sells  fora  suggested  retail  price  of 
$500  and  is  FCC  approved  for  use  with  home 
color  or  black  and  while  television  sets 
The  computer  is  fully  guaranteed  and  comes 
with  a complete  and  easily  understandable 
owners  manual.  The  unil  also  includes  every- 
thing necessry  to  hook  up  to  a TV  and  run  pro- 
grams — AC  adaptor,  TV  hook-up  cord  and 
antenna  switch  box,  two  joy  sticks  and  three 
cartridge  programs.  For  further  inlormalion 
contact  VldeoBrain  Computer  Go,,  150  Wolfe 
Rd„  Sunnyvale.  CA  94086.  (408)  737-2680, 
CIRCLE  IN OUt BY  NO  15S 


Siticonix  1C  Expands  Feasibility  of 
Detector,  Alarm  and  On/Off 
Control  Systems 

The  L911  detector  integrated  circuit  is  a ver- 
satile component  allowing  low  cost,  micro- 
power sensing  alarm  and  detector  systems  to 
now  be  built.  The  L911  is  the  latest  addilion  to 
the  Siliconix  micropower  linear  product  line. 
The  L911  contains  a MOSFET  input  com- 
parator, a trip  point  comparator,  internal  trip 
point  reference,  output  driver  and  pulsing  out- 
put oscillator.  The  L911  is  a monolilhic  bipolar- 
PMOS  device. 


The  L911  is  simple  to  use  and  easily  inter- 
faces with  a variety  of  detectors,  ON/OFF  con- 
trol systems  and  monitor  alarms.  The  system 
can  be  compactly  built,  working  on  a 9V  alka- 
line battery  for  one  year. 

The  device  is  ordered  as  an  L911CJ  and  is  in 
a 14-lead  plastic  DIP.  Pricing  is  $2.18  (in  100's} 
and  delivery  from  stock.  For  further  informa- 
tion contact  Siliconix.  Inc..  2201  LaureEwood 
Rd.,  Santa  Clara.  CA  95054,  (408)  246-8000. 
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A $10  NMQS  16-Bit  Microprocessor 

Using  a newly  developed  n-channel  metal 
oxide  semiconductor  process.  National  Semi- 
conductor Corporation  has  gone  inlo  produc- 
tion on  a sophisticated,  high  throughput  16-bit 
microprocessor  that  outperforms  most  present 
8-bil  CPU  designs. 

Designated  the  INS8900,  the  40-pin  device 
has  an  interrupt  structure,  addressing  modes 
and  logical  capabilities  traditionally 
associated  with  minicomputers. 


More  importantly,  instruction  execution 
times  for  most  of  the  commonly  used  routines 
on  the  IN389GG  are  equivalenl  to  those  on  ad- 
vanced 8-bit  designs  like  the  8085  and  10  to  30 
percent  faster  than  on  present  generation 
designs,  such  as  the  2 microsecond  8080 

The  I N 38900  is  software  compatible  with  the 
PACE  microprocessor  family  and  can  use  the 
same  software  development  aids,  including 
the  PACE  Universal  Development  System,  For 
more  information  contact  National  Semi- 
conductor Corp„  2900  Semiconductor  Dr.,  San- 
ta Clara,  CA  95051,  (408)  737-5956. 
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Z'  A-VIDD  is  6800 
HEADQUARTERS 

See  the  NEW  MSI  6800  and  the 
NEW  MSI  Floppy  Disk  System . 

MSI  6800  computer  system  kit 
with  8K  memory  . . . expandable 

to  56K  $595.00 

MSI  FD-8  floppy  disk  kit 

single  drive  $lt150.00 

SWTPCO  CT-64 

terminal  kit $325,00 

SWTPCO  CT-VM 

monitor  $175.00 

SOFTWARE  — TSCt  Computer* 

ware,  Ed  Smith,  SWTPCO, 

Smoke  Signal  and  others. 

IN  STOCK! 

SWTPCO  M6800/2 

M6800/2  computer  kit  with  4K 
RAM,  SWTBUG  and  new  clock 
system.  Room  for  8K  EPROM 


(4-27 16Ts)  $439.00 

M6800  computer  kit  with  4K 

RAM  $395.00 

M-16  16K  dynamic  memory, 
assembled  and  tested  . . $400,00 
SWTBUG  — replaces 
MIKBUG  $19,95 

MP-N  calculator 

interface  kit  $46-50 

MP-T  interrupt 

timer  kit  . ^ $39.95 

MP-R  2716  EPROM 

programmer  kit  $44.95 

MF-68  dual  floppy 

disk  kit  - $995.00 

AC-30  cassette 

interface  kit  $79.50 

PR-40  printer  kit  $250.00 


See  3 floppy’s  run 
on  6800  system! 

New  — in  stock!  Integrated  Data 
Systems  80  to  132  character 
printer  $795,00 

JOIN  OUR  "SMUG" 
USERS  GROUP 


A-VIDD 

electronics  co. 


2210  Bellflower  Btvd, 
Long  Beach,  CA  90815 


(213)  598-0444 


Three  Blocks  South  of  the  San  Diego  Freeway 
in  the  Los  Altos  Center. 


Hours: 

Mon-Thors,  - 8:30  AM  - 5:30  PM 
Frt,  - 8:30  AM  - 9:00  PM 

Saturday  - 10:00  AM  to  5:30  PM 


BankAmericard,  VISA  & Master  Charge 
accepted. 
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Brochure  Features  16-Position 
DIP  Switch 

A full-color  brachrue  features  EECO's 
16-position  binary  coded  MICRO-DIP,  "the 
World's  smallest  coded  dual-in-line  switch." 


New;  23C  JO 


Four  pages  cover  photos,  description, 
features,  options,  technical  specifications  and 
code  truth  tables  for  the  subminiature  fully- 
coded  DIP  switch  that  is  designed  to  be 
mounted  directly  on  a P C.  board  or  inserted  in 
to  a standard  1C  socket 

For  more  inlormation  contact  EECG.  1441  E. 
Chestnut  Ave.,  Santa  Ana,  CA  92701.  "Switch 
Products",  (714)  835-6000. 

CIRCLE  INQUIRY  NO-  1S9 

Version  3,0  Of  Super  BASIC 

Technical  Design  Labs  of  Princeton,  New 
Jersey  is  introducing  Version  3 0 of  Super 
BASIC.  Version  3.0,  of  Super  BASIC,  provides 
programmable  error  handling  that  allows  the 
user  to  specify  special  error  handling  routines 
processing  any  error  occurring  in  the  basic 
program  wilhoul  aborting  the  program. 
Version  3.0  of  Super  BASIC  is  being  releas- 
ed under  CP/M  Version  first  and  later  as  a 
serial  paper  tape  version.  The  CP/M  Version 
allows  for  the  dynamic  assigning  of  arbitrary 


disc  files  to  the  reader/punch  of  standard  3.0 
Zapple  Super  BASIC.  The  non  CP/M  version  of 
Super  BASIC  3,0  is  the  only  non-disc  that 
allows  data  file  input  and  output. 

Super  BASIC  Version  3,0  is  on  a diskette  and 
is  part  of  TDL's  Software  Package  A which  con- 
sists of  Version  3,0,  The  Macro  Assembler  2,2, 
Z-TEL  Text  Editing  Language  and  the  Text  Out- 
put Processor.  This  entire  package  is  available 
now  for  $249.  For  further  information  contact 
Technical  Design  Labs,  Research  Park,  Bldg.  H. 
1101  Stale  Rd.,  Princeton,  NJ  08540,  (609) 
921-0321. 

CIRCLE  INQUIRY  NO.  ISO 

MacroFloppy™  by  Micropolis 

A new  series  of  fully  packaged  and  assem 
bled  disc  drives  priced  as  low  as  $695  — in 
eluding  software,  S-100  compatible  controller 
and  143.000  byte  capacity  is  available  from 
Micropolis  Corporation. 


Developed  for  the  retail  microcomputer 
market,  the  new  MacroFloppy™  series  initial- 
ly includes  two  versions: 

Model  1041  packages  a drive,  enclosure, 
cabling  and  connectors,  disc  operating  system 
and  disc  extended  BASIC  at  a suggesied  retail 
price  of  $695,  It  is  intended  for  integration  into 
any  8080 A or  Z-80  microcomputer  chassis. 


Model  1042,  suggested  retail  of  $795,  adds  a 
power  supply  and  DC  regulators  for  desktop 
use. 

Delivery  is  30  days  on  both  models,  and 
they  are  factory  warranted  for  90  days 

The  disc  operating  system  offered  with  each 
MacroFloppy  subsystem  is  a complete  pack- 
age including  assembler,  file  management  rou- 
tines and  utilities  to  support  8Q80A  and  Z-80 
programs.  For  additional  information  contact 
Micropolis  Corp..  7959  Deering  Ave.,  Canoga 
Park,  CA  91304,  (213)  703-1121. 

CIRCLE  INQUIRY  NO.  157 

Tape  ’N  Text  Modular  Lessons 

Tape  n Text  learning  programs  consist  of 
audio  cassette  tapes  coordinated  with  printed 
texts.  The  learner  is  afforded  the  opportunity  to 
hear  on  tape  what  he  sees  in  the  printed  texts  at 
the  same  time.  In  addition  the  audio  tapes  pro- 
vide clarifying  information  not  in  the  text. 


For  an  additional  charge  of  $2  a hard  copy 
listing  of  BASIC  programs  can  be  ordered  for 
each  Tape  'n  Text  series.  The  programs  are 
designed  to  test  the  learner's  knowledge  and 
skills  attained  at  the  completion  of  each  Tape 
n Text  unit.  Computer  hobbyists  can  set  up 
their  very  own  computer  based  family  learning 
and  testing  center  at  home  for  the  study  of 


nnnoillllinG  Orange  County 
mast  lonuenient 
& most  nffordable 
Computer  Store 


WE  OFFER  A COMPLETE  LINE  OF  MICROCOMPUTERS, 
PERIPHERALS  AND  ACCESSORIES  — 


IMSAI 

CROMEMCO 
BYTE  8 

BYTE 


SEALS 

HAZELTINE 

SOROC 


PRINTERS 

BOOKS 

MAGAZINES 


VISIT  OUR  STORE  AND  SEE  THE  LATEST  IN 
AFFORDABLE  COMPUTERS 


SHOP 


'Oren  s' 


674  EL  CAMINO  REAL 
EL  CAM  I NO  PLAZA  phone  Tm-rai-issei 

TUSTIN,  CA  92680 


MON.-THUR. 

FRL 

SAT. 


11-7 

11-8 

10-6 
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IMSAI  80/30  Video  Computer 

lowest  cost 

complete  systems  package 
on  the  market 

A complete  computer  with  memory, 
built-in  monitor  (full  80x24  dis- 
play), powerful  monitor  software, 
serial  and  parallel  ports,  IKB4 
Intelligent  Keyboard.  Key  operated. 


* 8085-based  for  50%  faster  pro- 
gram execution  (3  mHz)  using 
standard  500ns  memory 

* 10  slot  motherboard,  28-amp 
power  supply 

* video  display  with  text  editing 
features 

■ optional:  fully-slotted,  wave 
soldered  motherboard,  $75 


$1099 

(reg.  S1199] 


IMSAI  Disk  Drive  with  Multiple  Controller 

drive  over  one  Megabyte  of  disk  storage 


$699* 

(reg.  S770) 


Drive  up  to  four  standard  floppy  disks  and  three 
mini-floppies  simultaneously.  Single  or  double 
density.  Program  controllable.  Includes  one  mini 
drive,  DIO.  Perfect  for  your  new  IMSAI  80/30. 
Shown  with  optional  cabinet. 


IMSAI  80/15  just  add  love,  one  tv,  and  a little  memory 

5QQQ  New!  Available  now  at  a special  introductory  price. 

(reg.  S799]  Simple,  easy  to  use  operator's  panel.  Comes  with  10-slot 

terminated  and  regulated  motherboard.  Video  capability. 

* 8085  processor,  3 mHz  clock  rate 

* parallel  & serial  ports 

* optional:  fully-slotted,  wave  soldered 
motherboard,  $75 


kS249 
(reg.  S275] 

IKB-1 
Intelligent  Keyboard 

* 8048  processor  controlled 
functions 

* parallel  or  RS-232  interface 

* user-programmable  keys 
and  type  faces 


Texas  Instruments  Impact  Printer 


S1895 


** 


Tl  reliability,  plus  high-speed  smart  printing 


Tl’s  new  810  multi-copyserial  impact  printer. 
Lets  you  print  up  to  440  lines  per  minute  be- 
cause of  its  unique  look-ahead  bi-directional 
feature,  controlled  by  an  on-board  micro- 
processor. 


* 150cps,  110  to  9600  baud 
switchable 

* includes  tractor  feed 

* programmable  forms  feed 
available 

* RS-232C  serial  interface 


See  these  products  at  the  following  E«?flGE  locations: 

Phoenix  Byte  Shop  Tempe  Byte  Shop  Tucson  Byte  Shop  Dallas  Byte  Shop  MicroAge  Service  Center 

24  W,  Cam  el  back  813  N,  Scottsdale  Rd.  2612  E.  Broadway  1474  W.  Spring  Valley  Rd.  803  N.  Scottsdale  Rd. 

GE  MAILORDER 
803  N<  Scottsdale  Rd. 
Tempe,  AZ  85281 
Check  one:  (602)894-1193 

□ Check  (1 5-day  delay 
for  clearance)  □ Master  Charge 

□ Cashier's  check  □ VISA 

Card  No 

Interbank  No Exp.  Date_ 

(Save  time . . . call  collect  on  credit  card  orders) 

Name  

Address 

City State Zip 

Rhone 


Item 

Price 

Qty 

Amount  1 

IMSAI  80/30 

$1099 

IMSAI  Disk  Drive  & Controller 

699 

Disk  power  supply  (optional) 

39 

Disk  cabinet  (optional) 

39 

IMSAI  80/15 

699 

Wave  soldered  motherboard  (optional) 

75 

IKB-1  Keyboard 

249 

Tl  8 TO  Printer  (*  * add  525  shipping) 

1895 

40-pg,  BYTESHOPPER  GUIDE 

2.50 

(Az  res  add  4%) 

Total 
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algebra,  computer  math,  English,  and  BASIC 
programming  language, 

The  following  Tape  n Text  programs  are 
available:  Program  CA  Programming  in  BASIC, 
Program  MA  The  Second  Language  and  Con- 
temporary Applications,  Program  MB  8as/c 
Math  for  Computers , Program  MC  Beginning 
Algebra  Course t Program  EA  Basic  Language 
Usage.  Each  contains  4 cassette  tapes  and  4 
printed  texts,  individually  packaged,  for  $19.95. 
For  further  information  contact  WMliarnsville 
Publishing  Co.,  Inc.  Box  237 , Williamsvifle, 
New  York  14221. 

CIRCLE  INQUIRY  NO  161 

Isolated  4-Channel  Analog 
Output  System 

Four  optically  isolated  analog  outputs  are 
available  for  Motorola  Micromodule  and  EXQR- 
ciser  microcomputers.  Burr-Brown's  MP7504 
analog  output  system  protects  the  microcom- 
puter's data  and  address  bus  from  transients 
on  output  channels  up  to  600  VDC. 


isolated  analog  output 

microperipheral^ 


Channels  are  programmed  as  memory  loca- 
tions and  the  address  block  is  selectable  and 
can  be  placed  anywhere  in  memory.  A single 
instruction  sets  the  input  of  a D/A  converter. 
The  output  board  is  shipped  to  operate  in  the 
halt  mode  and  the  user  can  set  it  in  the  poliling 
mode. 

The  totally  compatible  MP7504  operates 
from  the  microcomputer  s +5  and  ± 12V  sup 
plies.  Price  is  $695  each.  For  more  information 
contact  Burr-Brown,  International  Airport  In- 
dust rial  Park,  T ucson,  AZ  85734,  (602)  294-1431. 

CIRCLE  INQUIRY  NO.  158 

Single-Chip  Microcomputer 

The  8021  operates  on  a single  + 5V  power 
supply  as  a self-contained  microcomputer  sys- 
tem, The  single  chip  contains  all  functions  re- 
quired for  digital  processing  and  control,  in- 
cluding 8-bit  central  processor  with  more  than 
60  instructions;  64  bytes  of  read/write  data 
storage  in  RAM;  1024  bytes  of  program  storage 
in  ROM;  clock  generator  and  other  system  utili- 
ties; interval  timer/event  counter;  21  I/O  lines. 


Its  instruction  set  is  designed  for  easy,  effi- 
cient programming.  The  sei  provides  a large 
variety  of  conditional  jumps.  To  conserve 
memory  and  maximize  throughput,  most  in- 
structions are  single-byte,  single-cycle  with  no 
instructions  longer  than  two  bytes,  two  cycles. 
The  instruction  cycle  time  is  10  microseconds. 

For  more  information  contact  Intel  Corpora- 
tion. 3065  Bowers  Ave,,  Santa  Clara,  CA  95051. 
(408}  249-8027. 

CIRCLE  INQUIRY  NO.  115 


Universal  1C  Pluggable  Packaging 
Panels 

New  Universal  1C  wire- wrap  Packaging 
Panels,  SEries  PS4108  provide  a multiple  inter- 
face system  with  the  flexibility  of  four  Input/ 
Output  channels  for  segmenting  logic  func- 
tions. 


The  new  panels  consist  of  30  columns,  with 
64  terminals  per  column,  on  ,100-in,  centers. 
The  fC  socket  contacts  are  low-profile,  high- 
reliability  closed-entry,  with  one-  or  two-level 
wire  wrappable  .Q25-in_  square  terminations. 

Available  with  or  without  108-pin  I/O  connec- 
tors, Delivery  on  the  new  panels  runs  two  to 
four  weeks;  prices  range  from  $1.00  to  $2.50 
per  JC  position.  For  further  information  contact 
Garry  Mfg.  Go.,  1010  Jersey  Ave.,  New  Bruns- 
wick, NJ  08902,  (201}  545-2424. 

CIRCLE  INQUIRY  NO.  145 

New  Computer  Warehouse  Catalog 
A System  Buyer’s  Guide 

The  new  1978  Catalog  from  Computer 
Warehouse  fCW)  is  packed  with  data  on  10  dif- 
ferent microcomputers,  cost-effective  used 
peripherals,  and  descriptions  of  over  275  com- 
puter books  now  available  for  immediate 
delivery.  Over  1,500  products  are  covered  — 
both  new  and  used  — from  over  170  different 
vendors. 

Highlighting  the  catalog  are  detailed 
descriptions,  hints  on  the  best  uses,  and  a 
complete  comparison  chart  that  covers  the 
microcomputers  currently  available  from  CW: 
Southwest  Tech  6800,  I MSA  I 8080.  Processor 
Tech  Sol  20,  IASIS  8080,  Olivetti  P6060,  Intersil 
Intercept,  Jr,,  Commodore  Kim,  RCA  Cosmac, 
Motorola  6800  and  National  SC/MP, 
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With  over  three  times  the  data  of  its  earlier 
edition,  this  catalog  will  serve  as  a valuable 
data  reference  for  anyone  involved  in  building 
microcomputer  systems.  Computer  Music  and 
Art  have  been  added  to  this  edition. 

The  1978  catalog  Is  available  for  $1  to  cover 
1st  class  postage  and  handling  from  Computer 
Warehouse.  584  Commonwealth  Ave.,  Boston, 
MA  02215,  (617}  261-1100. 

CIRCLE  INQUIRY  NO.  152 

24-Channel  Logic  Analyzer 
Plugs  into  S-100  Bus 

The  unit,  called  the  CATALYZER,  is  designed 
tor  use  in  an  S-100  type  computer  system  and 
has  the  additional  capability  of  self-monitoring 
the  S-100  address  and  data  lines  by  simply 
changing  operating  modes. 

Triggering,  display,  formatting,  and  opera- 
tional modes  of  the  Datalyzer  are  controlled 
from  the  users  system  input  device.  The  trigger 


word  can  be  up  to  16  bits  wide  with  any  combi- 
nation of  1,  0 or  X (don't  care}  states  possible. 
In  the  internal  mode,  the  trigger  word  is  com- 
pared to  the  S-100  address  bus. 

The  key  to  the  Datalyzer  s power  is  the  moni- 
tor program  resident  in  5K  bytes  of  the  user's 
system  memory.  The  monitor  provides  the 
operator  with  the  capability  of  parameter  modi- 
fication, multi-reference  memory  comparison* 
control  mode  selection,  and  S-100  data  assem- 
bly, Once  the  control  parameters  are  set  up, 
the  monitor  can  be  exited  for  later  return  and 
subsequent  acquisition  data  analysis. 

The  price  for  the  Datalyzer  in  kit  form  is 
$495,  while  the  assembled  unit  is  $595,  includ- 
ed are  three  probe  assemblies,  a system 
monitor  on  paper  tape,  and  a comprehensive 
applications  manual  which  can  be  purchased 
separately  for  $7.50.  Delivery  is  4 weeks  ARC. 
For  more  information  contact  Databyte,  Inc,, 
P.O.  Box  14,  7433  Hubbard  Ave,,  Middleton,  Wi 
53562. 

CIRCLE  INQUIRY  NO,  150 

SC/MP  Motherboard  Kit 

Expand  your  SC/MP  Kit  (or  SC/MP  Kit  with 
keyboard)  into  a system  capable  of  utilizing 
available  SC/MP  application  boards. 


Our  Motherboard  Kit  makes  use  of  your  ex- 
isting monitor  and  I/O  handler  (for  TTY  or 
Keyboard  Kit),  and  therefore  requires  memory 
locations  O to  FFF  to  be  used  for  the  SC/MP 
Kit  System.  The  user  will  then  have  available 
memory  locations  1000  to  FFFF  for  his  ap- 
plication boards.  The  Motherboard  Kit  provides 
one  expanded  output  with  provisions  to  add  72 
pin  edge  connector,  making  it  possible  to  plug 
in  our  5 plug  extender  board. 

SC/MP  Motherboard  Kit  sells  for  $99.00  plus 
$2.00  shipping  and  handling.  For  further  infor- 
mation contact  BW  Ward  Enterprises.  P.O,  Box 
8122,  Long  Beach,  CA  90808. 

CIRCLE  INQUIRY  NO.  151 

Quad  TTL-to-MOS  Drivers 

The  SN75357  features  three-state  outputs; 
and  the  SN75375  has  individual  supply 
voltages  (Vccs)  for  each  of  the  four  drivers, 
capable  of  being  operated  from  five  to  24  volts. 


The  SN75357  has  very  low  transient  current 
during  switching,  making  this  circuit  especial 
!y  useful  for  interfacing  with  CMOS  systems. 
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Individual  supply  voltage  (Vccj)  pins  on  the 
SN75375  allow  Individual  adjustment  of  VOH 
levels  to  match  various  load  conditions. 

Both  circuits  are  characterized  for  operation 
from  0*  to  70eC.  They  are  offered  in  either 
plastic  (N  suffix)  or  ceramic  (J  suffix)  dual-in- 
line  packages  and  are  available  through  II 
authorized  distributors  or  from  Tl  in  Dallas,  For 
prices  and  additional  information  contact 
Texas  lnstrumentsr  lnc„  P.O,  Box  5012,  M/S 
308  (Attn:  SN75357/SN75375),  Dallas.  TX  75222, 
(21 4)  238-2165, 

CIRCLE  INQUIRY  NO.  137 

Standard  Precision  Gear  Heads 

Featuring  ratios  up  to  17,000:1  and  backlash 
30-minutes  maximum,  Harowe  Servo  Control's 
Planet  Division  offers  six  basic  sizes  of  gear 
heads  — 5, 1 0, 1 1 , 1 5 and  18.  Respect  ive  mode  I 
numbers  are  A 101  A,  A102B,  A103A,  A 104 A, 
A 1 05 A and  A106A. 


Material  is  stainless  steel  throughout,  except 
black  anodized  aluminum  housing  and  adapter. 
Features  include  low  starling  torque  and  temp- 
erature-range capability  of  -55*  to  125"C. 

For  more  information  contact  Harowe,  Planet 
Instrument  Div  , P.O.  Box  547,  West  Chester, 
PA  19380,  (215)  692-2700. 

CIRCLE  INQUIRY  NO.  129 

Dual  Floppy-Disk  interface 

Pacific  Gybsr/Metrix.  Inc.  has  available  a 
dual  floppy-disk  interface  module  for  its  12-bit 
microcomputer  system,  the  PCM-12. 

The  PCM-12  system  is  software-compatible 
with  Digital  Equipment  Corp/s  PDP-S  family  of 
minicomputers. 

PCM/s  floppy-disk  module  interfaces  the 
PCM-12  to  Data  Systems  Design's  Model  210 


floppy-disk  memory  system  and  sells  in  single 
quantities  for  $259  assembled  and  $169  in  kit 
form.  Volume  discounts  range  from  10  to  25 
per  cent. 

Fully  plug-compatible  with  DSD's  Model 
210,  PCM's  12440  floppy  disk  module  will 
allow  PCM-12  users  to  execute  all  PDP-8 
floppy-disk  diagnostics  and  makes  the  PCM-12 
system  fully  compatible  with  all  mass  storage 
operating  systems  already  developed  for  the 
PDP-8  family  of  minicomputers. 

For  more  information,  contact  PCM.  Inc,, 
3120  Crow  Canyon  Rd.,  San  Ramon,  CA  95483. 
(415)  837-5400. 

CIRCLE  INQUIRY  NO.  122 

Digital  Pulser  Probe 

The  new  DO-1  Digital  Pulser  from  Continen- 
tal Specialties  Corporation,  in  addition  to 
some  substantial  performance  specifications, 
boasts  a tiny  bit  of  automation. 


Internal  circuitry  monitors  the  node  being 
probed,  then  presets  the  dual  mirror  output  cir- 
cuitry to  pulse  the  node  the  other  way.  It 
delivers  a strong  enough  pulse  (50ma  in  the 


CMOS  mode,  IGOma  in  the  TTL  mode)  to  kick 
most  lines  with  no  need  to  desolder,  unplug  or 
isolate.  And  the  output  is  short  circuit  pro- 
tected. It  can  drive  a dead  short  indefinitely 
with  no  danger  of  damage  to  the  Pulser. 

The  $74.95  DP-1  Digital  Pulser  is  one 
member  of  the  new,  inexpensive  digital  trouble- 
shooting hardware  family  CSC  calls  The 
Logical  Force™.  For  additional  information 
contact  Continental  Specialties  Corp.,  44  Ken- 
dall St.p  New  Haven,  CT  06509,  (203)  624-310 3. 

CIRCLE  INQUIRY  NO.  124 

OCR*A  Scanner 

A hand-held  scanner  which  automatically 
reads  prices  and  other  information  on  mer- 
chandise tags  in  department  stores  has  been 
released  for  sale  by  NCR  Corporation. 


The  NCR  7867.  a pistol-shaped  device  weigh- 
ing only  6 ounces,  is  moved  by  the  salesperson 
over  the  merchandise  tag.  The  information  is 
printed  in  an  Optical  Character  Recognition 
(OCR)  type  font  which  can  be  read  by  people  as 
weil  as  machines. 

The  scanner  reads  the  data,  edits  it  and 
transmits  it  to  the  NCR  retail  terminal  to  which 
it  is  attached.  The  scanner  is  an  option  avail- 
able immediately  with  the  NCR  280  and  250 
systems.  It  will  be  released  for  the  NCR  255 
and  2151  systems  in  the  future. 

For  more  information  contaci  NCR  Corpora- 
tion, Dayton.  Ohio  45479,  (513)  449-2150. 

CIRCLE  INQUIRY  NO.  149 

Low-Cost  Bus 

S-100  users  will  receive  maximum  system 
flexibility  provided  by  this  low  cost  bus  from  T 
& H Engineering.  The  power  supply  produces 
+ 8V  8 amps  and  ± 16V  1 amp.  Two  of  the  back 
plane’s  8 slots  are  spaced  for  W fW  boards. 
Models  LCB-4  and  LCB-8  come  with  4 and  8 
W/W  connectors  and  guides,  respectively. 


2nd  flNNIVERSRRY  SflLE!° 
February  & march  Only! 

With  each  purchase  of  the  following  systems  you  will  receive  FREE 
a Panosonic  9"  Video  Monitor  — ABSOLUTELY  FREE!  A value  of 
$175.00.  Flere  are  the  systems  to  choose  from: 


COMPUTER  MART 


PROCESSOR  TECHNOLOGY 
Sol  20/  8K  factory  tested  and  assembled  for  $1850.00 


MICROCOMPUTERS 


PROCESSOR  TECHNOLOGY 
Sol  20/16K  factory  tested  and  assembled  for  $1975.00 

Also  available  to  you  this  month  are  8K  static  memory  boards  that 
have  been  factory  assembled-tested-and  GUARANTEED  for  only 
$200.00.  Manufactured  by  Industrial  Microsystems.  (212)  686-7923 


PERIPHERALS 

ACCESSORIES 


— Sun  Valt,  Storekeeper 


COMPUTER  MART  OF  NEW  YORK  INC. 


By  Mail,  Phone,  or  In  Person 
The  Computer  Mart  of  New  York  is  the  most  reliable! 


118  Madison  Ava. {Enleron  301h  SI.).  New  YorK,  NY  10016 


Open  Tuesday  to  Saturday  9:30  a. m, -6:30  p,m. 
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An  input  voltage  control  provides  cooler 
operaling  temperature.  Both  kits  and  assembl 
ed  versions  are  available:  LCB-4  assembled 
Si 67,00,  kit  SI 49.00.  LCB-8  S198,G0  assembled, 
Kit  $174.00.  Cover  (vinyl  clad)  and  end  plates 
(rear  with  6 “D'p  shell  mounting  holes)  $25.00, 
Dealer  inquiry  invited.  Order  from  T&H 
Engineering,  P.G.  Box  352,  Cardiff,  CA  92007. 

CIRCLE  INQUIRY  NO.  Iff 

Film  Capacitors 

New  flame  retardant  high  performance  film 
capacitors  in  several  case  styles  have  been  ad- 
ded to  the  H Series  of  metal  f2ed  polycarbonate 
capacitors  available  from  W-K  Industries, 


Incorporating  an  advanced  state-of-the-art 
design,  flame  retardant  versions  of  the 
H-Series  capacitors  feature  the  same  sizes  and 
electrical  characteristics  as  non-flame  retard- 
ant styles.  Flame  retardant  capacitors  are 
available  in  wrap-and-fill  and  epoxy  packaging, 
and  also  in  round  and  rectangular  hermetically 
sealed  styles. 

The  new  capacitors  are  specifically  de- 
signed for  applications  in  aircraft  and  com- 
puter systems  as  well  as  in  Industrial  and  com- 
mercial electronic  equipment  where  flame 
retardance  is  essential  to  the  safety  of  people 
and  systems. 

For  additional  information  on  flame  retar- 
dant H-Series  metalized  polycarbonate  capaci- 
tors contact  W-K  Industries,  1960  Walker  Ave,, 
Monrovia,  CA  91016, 

CIRCLE  INQUIRY  NO.  139 

1C  Peak  Detector 

Burr-Brown's  new  4085  Hybrid  Peak  Detector 
is  the  first  circuit  of  this  type  to  be  offered  in  a 
hybrid  circuit  package,  and  the  only  one  avail- 
able over  the  full  military  temperature  range. 


This  completely  self-contained  circuit  tracks 
input  signals  over  the  range  of  -10V  to  -MOV 


with  ± 15V  supplies  and  holds  the  peak  value 
until  reset  or  until  a higher  peak  is  detected. 

Three  versions  are  available.  The  ceramic 
406 5 KG  has  a specification  range  of  0 to 
+ 70*C.  The  4085BM  and  4085SM  are  herme- 
tically sealed  metal  packages  with  specifica- 
tion ranges  of -25  to  + 85  °C  and  -55  to  + 125 -C 
respectively. 

Prices  for  the  4065KG  are  $49.00  (1-24), 
$45.00  (25-99)  and  $36.00  (100-249).  The  4085BM 
is  $64.00,  $57.00  and  $42,00,  respectively.  The 
4085SM  is  $81.00,  $74.00  and  $59.00.  For  more 
information,  contact  Burr-Brown,  International 
Airport  Industrial  Park.  Tucson,  AZ  85734,  (602) 
294-1431. 

CIRCLE  INQUIRY  NO.  121 

Switching  Power  Supplies 

A new  range  of  switching  power  supplies 
combining  the  high-reliability,  size  and  weight 
advantages  of  switching  technology  with  low 
cost  is  available  from  the  power  supply  opera- 
tion of  Gould.  Inc.  The  5MG  Series  is  especially 
useful  for  enclosed  unit  applications  in  the 
data  processing  and  telecommunication  areas 
where  high-reliability  is  required. 

The  SMG  Series  consists  of  twelve  5V 
models  at  current  levels  from  1.6A  to  450A. 
three  12V  models  and  three  24V  models.  All 
units  operate  from  a 115V AC  input. 


RAM’S  [STATIC] 

2102AL-4 

Nec  450NS 

1.45 

64-99 

1.40 

100-Up 

1.35 

2101 AL-4 

Nec  450NS 

2.75 

2111AL-4 

Nec  450NS 

2.75 

6810-1 

128x8  Bit 

5.00 

66B10 

2MHZ  RAM 

12,00 

Nec41GD 

4Kx1 

13.00 

SAMTEC  SOCKETS  LOW  PROFILE  DIPS 

1 99  100-Up 

14  Pin 

,20 

.18 

16  Pin 

.22 

.20 

22  Pin 

.35 

.33 

24  Pin 

.33 

,30 

28  Pin 

.42 

.40 

40  Pin 

.45 

.43 

IMSIA  CONNECTORS  S-10Q 
1*25  3,50 

25-Up  3.25 


ITHACA  AUDIO  BOARDS  PARTS 

8K  Ram  Card  25.00 

Nee  Ram  Kit  89  50 

Support  Chip  Set  9,50 

Socket  Set  17,20 

Regulator  Kit  9.00 

DOCUMENTATION  AND  MANUALS 


INTEL  8080 A User  Manual 

7.50 

INTEL  8085  User  Manual 

5.00 

Z-8Q  User  Manual 

6,50 

8748  User  Manual 

5.00 

8741  User  Manual 

5.00 

Cosmac  VIP  Computer 

$275.00 

Seal's  8K  RAM  Board 

£215.00 

Seal's  4K  RAM  Board 

$160.00 

Prototype  Board 

Wire  Wrap 

$20.00 

Solder  Pad 

$20.00 

Extender  Board 

$16.00 

Sugar*  SA-400  Mint  Floppy 

Disk  Drive 

$325,00 

Sanyo  9"  Monitor 

S1S0-00 

8T97  1 .00  8T26B 

2.10 

340T-5  1.00  34QT-12 

1.00 

7805  1.00  7812 

1,00 

YA-3-1Q15A  $9,00 

Single  supply  5 volts  replaces  ali  UARTS  (pin  for  pin) 


DIP  SWITCH 

8 Switch 

7 Switch 

S1*7S  each 

EpROMS 

2708 

$16*00 

2716  Intel  [5  Volt] 

50.00 

2758  [2708  5 Volt] 

35*00 

5204  512x8  Bit 

14.00 

1702A  256x4  Bit 

4,50 

6834  512x8  Bit 

17.50 

B2S23  32x6  Bit 

2.25 

MICROPROCESSORS 


2-80 

Zilog  CPU 

22.00 

8085 

Intel  5 Vott  CPU 

[8080  with  clock] 

29.00 

8O0OA 

Nec  2 Mhz  CPU 

13.50 

608OA-1 

Nec  3 Mhz  CPU 

21.00 

8080A-2 

Nec  2.5  Mhz  CPU 

20.00 

6800 

Mot.  CPU 

24.00 

8741 

EpROM  8041 

[UPI-41] 

78.00 

8748 

EpROM  8048  MCP 

70,00 

6800 

Mot.  2MHZ  CPU 

43.00 

2650 

Slg,  CPU 

30,00 

SEA/1COM 

7 A/C.-  ■ . 

: . • . 1 ' ■ 

1 3 13}  682  3869  325  S.  Winding  Drive 

Pontiac,  Michigan  48054 

Hours:  12  noon  - 8 p.m*  (Eastern  Time) 


TERMS:  All  parts  guaranteed  money  back;  100% 
tested.  Postage  and  handling : add  5% ; minimum 
$1.50.  Minimum  order  $5,00,  Michigan  residents 
add  4%  tax.  We  reserve  the  right  to  substitute  pin 
for  pin  replacements  of  higher  quality  or  speed 
for  price  of  ordered  device  unless  noted  on  order. 
Price  subject  to  change  without  notice.  We 
accept  Master  Charge  and  Visa. 

— We  Quote  On  High  Volume  Orders  — 


CRYSTALS 

(Fundamental  Type)  6.00 

18,432  Mhz  36.0  Mhz 

27,000  Mhz  6,144  Mhz  (6085) 


MULTIMETER  SINCLAIR 
3-1 12  Digit  Volt,  Amp, 

OHM  Meier  $49.95 


MICROPROCESSOR 
SUPPORT  CHIPS 


8156 

RAM.  I/O.  Timer 

26.00 

6821 

P.l.A. 

15.00 

68B21 

P I.  A,  (2MHZ) 

2000 

68B50 

AGIA  (2MHZ) 

25,00 

68488 

IEEE-408  Interlace 

Chip 

S43.Q0 

8253 

Prog,  Timer 

26.00 

8257 

DMA  Controller 

29.00 

8259 

Interrupt  Coni, 

27.00 

8275 

CRT  Cont. 

100,00 

8271 

Floppy  Disk  Conf* 

90.00 

8279 

Keyboard  1 Display 

Cont, 

23.00 

MC1408 

8 BIT  D to  A 

6.50 

MCI  489 A E 1 A Rece  i vers 

2.50 

MCI  488 

El  A Driver 

2.50 

Z-80 

PIO  (Parallel  I/O) 

13,00 

6212 

8 bit  Latch 

3.00 

8224 

6080A  Clock  Chip 

4.00 

8238 

0080 A Bus  Driver 

7.00 

8251 

Serial  I/O 

7.00 

8255  C 

Parallel  I/O 

7.00 

B214 

Interrupt  Chip 

10.00 

8155 

256x8  Ram.  22  f/O 

Lines  and  Timer 

23.00 

8253 

Prog.  Interval  Timer 

27.50 

8755-8 

EpROM  andl/O 

185.00 

6820 

PI  A 

10.00 

6850 

ACIA 

12,00 

6852 

Syn.  ACIA 

16.00 

6860 

Modem 

12*00 

2513 

Uppercase  ASCII 

8.00 

MCM6571  7x9  ASCII 

Char.  Gen. 

12*00 
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In  the  event  of  a power  failure,  the  SMG 
Series  units  maintain  system  operation  by  pro- 
viding one  full  cycle  of  holdup  protection.  All 
IS  units  in  the  SMG  Series  are  currently  avail- 
able from  stock  and  are  covered  by  a two-year 
warrantee.  For  information  contact  Gould,  lnc.t 
Electronic  Components  Div.,  4601  N.  Arden  Dr., 
El  Monte,  CA  91731,  (213)  442-7755. 

CIRCLE  INQUIRY  NQ.  118 

16K,  32K  static  RAMs 

Two  fully  static  RAM  modules  for  the  S-1QQ 
bus  arnow  available  from  Dynabyte,  Inc. 

The  16K  static  RAM  and  the  32K  static  RAM 
are  available  with  access  limes  of  either  450 
nanoseconds  or  250  nanoseconds.  The  250 
nanosecond  RAMs  are  compatible  with  4MHz 
Z-80  processors.  Both  static  RAMs  are  com- 
pletely assembled,  tested,  and  burned  in  and 
guaranteed  for  one  year. 


The  32 K static  RAM  modules  offer  4K  boun- 
dary addressing,  complete  buffering,  and  con- 
servative thermal  design. 

The  stabs  RAM  modules  employ  Schmitt 
trigger  buffers  on  inputs  and  in  state  TTL  buf- 
fers on  outputs.  For  prices  and  more  product 
information,  contact  Dynabyte,  lnc„  4020  Fa- 
bian, Palo  Alto,  CA  94303,  (415)  494-7817. 

CIRCLE  INQUIRY  NO.  134 


Time  Delay  Device 

Specifying  timers  for  an  application  formerly 
required  a specific  AC  or  DC  voltage  plus  a fix- 
ed time  delay,  Artisan's  new  Model  USA 
(Universal  Switch  Adjustable)  can  be  used  in 
almost  all  applications. 


This  one  unique  timer  will  operate  in  any 
load  circuit  from  24  to  240  volts  AC  or  DC.  This 
one  time  delay  device  can  be  programmed  by 
the  user  to  delay  current  to  the  load  from  1 to 
1024  seconds.  This  delay  is  adjustable  by 
binary  code.  The  new  Model  USA  is  completely 
solid  state,  encapsulated  and  will  operate 
faultlessly  for  millions  of  cycles.  It  is  UL  recog- 
nized and  CSA  approved. 

For  technical  and  price  information  contact 
Artisan  Electronics  Corp,,  5 Eastmans  Rd,.  Par- 
sippany,  NJ  07054.  (201)  887-7100. 

CIRCLE  INQUIRY  NO.  142 

High-Speed  4K  Static  RAM 

Zilog,  Inc.,  has  started  production  of  one  of 
its  first  two  memory  products,  a 4Q96-by-1-bit 
static  RAM  — the  Z-61G4  — designed  for  use 
with  microcomputers  and  numerous  main 
memory  storage  applications. 

Pin-compatible  with  Mostek's  MK  4104 


static  RAM,  the  new  Zilog  device  features  ac- 
cess time  as  fast  as  100ns  — a result  of  the 
company's  N/MOS  silicon-gate  process  — and 
low  standby  power  supply  current. 

To  broaden  its  use,  the  Z61Q4  is  available  in 
five  speeds  — from  100  nanoseconds  to  300ns 
access  time.  The  100ns  version  (Z-6104-1)  is  for 
large-scale  mainframe  applications  where 
computer  speed  is  a prime  consideration.  The 
200ns  (Z-6104  3),  250ns  (Z-6104-4)  and  300ns 
(Z-6104-5)  versions  are  well  suited  for  a wide 
range  of  microprocessor  applications. 

Pricing  for  100-999  quantities  in  ceramic 
packages  is  $20  for  the  250ns  circuit  and  $22 
for  the  200ns  version.  The  4K  static  RAMs  are 
available  off-the-shelf  from  Zilog  distributors. 
For  more  information,  contact  Zilog,  Inc., 
10460  Bubb  Rd.,  Cupertino.  CA  95014,  (408) 
446-4666. 

CIRCLE  INQUIRY  NO.  133 

Microprocessor-based  Mini-floppy 

The  Digidisk™,  a microprocessor-based 
mini-floppy  disk  drive  that  emulates  paper  tape 
and  magnetic  tape,  allows  the  operator  to 
prepare  and  edit  messages  and  data  off-line 
and  then  transmit  them  through  the  optional 
built-in  acoustic  coupler.  The  unit  will  operate 
with  any  data  communication  printer  or  CRT 
terminal  through  the  standard  RS-232  interface. 


Essential 

Accoutrements 


TEXAS  INST 
Lo  Profile  Sockets 


Pin 


1 

1 

10 

100 

8 

.30 

2.50 

20.00 

14 

.25 

2.00 

18.00 

16 

,27 

2.20 

20.00 

18 

40 

3.20 

27.00 

20 

80 

6.00 

40.00 

22 

50 

4.00 

30.00 

24 

50 

4,00 

30,00 

28 

50 

4,00 

30,00 

40 

50 

4,00 

30.00 

* Write  for  IK  ^p  pricing 


Common  0B  Series 
Connector 


1 

10 

100- 

D8  9P 

1.10 

1.00 

.80 

DB  9S 

1.50 

1.40 

1.15 

DB15P 

1.50 

1.40 

1.15 

DB15S 

2.25 

2.00 

1.75 

D825P 

2.25 

2.00 

1.80 

DB25S 

3,25 

3.10 

2.75 

DC37P 

2,95 

2.75 

2.50 

DC37S 

4,90 

4,50 

4.00 

DD5DP 

3.90 

3.50 

3.25 

ODBCS 

6.50 

e.oo 

5.40 

We  stock  a complete  tine 
of  7400,  74 LS  4000  CMOS 


FULL  ASCII  UPPER/LOWER  CASE 
COMPUTER  KEYBOARDS 

Used  Guaranteed  Working 


j'lim 


Single  Supply  + 5v  @ 800  ma 
Schematics  included 
Basic  Keyboard  545,00 
Add:  $5.00  for  Upper  Case  Alpha 

S5,Q0  Misc.  Function  Switch 
$40,00  Metal  Case  w/bottom 
$45,00  Metal  with  Walnut  Ends 
St  ,50  Connector 
$2.00  for  10  Extra  Switches 


Computer  Components 

5848  Sepulveda  Blvd..  Van  Nuys,  CA  91411  (213)  786-7411 
4705  Artesia  Blvd.,  Lawndale.  CA  90260  (213)  370-4842 


B of  A and  MC  Welcome 
___  Terms:  Min.  order  $10.00 

add  $2,00  P and  H if  order  is  under 
$25.00  and  sent  U.P.S. 
add  $4,00  P and  H if  sent  via  U.S.  maiL 


Computers  We  Stock 

IMSAI 

GEE 

S0L2Q/8  Krt 

1350, 

Cromemco  Z2 

595, 

Apple  IH16K) 

1698. 

Poly  88 

735, 

Xitan  1 

769. 

Vector  Graphic 

619. 

Alpha  Micro  System 

1495. 

SGL2Q/1G  Kit 

1550. 

Memory  Modules  We  Stock 

SSM  MB7  200  ns  16K 

525, 

Industrial  Systems  BK 

229. 

SPACEBYTE18K  Static 

599. 

Vector  Graphic  250ns  BK 

239.  ; 

SSM  MBG  25Qns8K 

188. 

Industrial^  Systems  16K 

525. 

Quantronics  BK 

225. 

DIP  Switches 

1 10 

100 

4 1,85  1.65 

1.45 

5 1.85  1.55 

1.45 

6 1,85  1.65 

1.45 

7 2.00  1,80 

1.60 

8 2.20  1.90 

1.70 

9 2.30  2.10 

1.75 

10  2.40  2.20 

1.80 
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The  Digidisk™,  which  responds  to  remote 
control  code  from  a computer,  Es  ideal  for  data 
storage,  automatic  sendJreceive  program 
loading,  and  customer-oriented  data  collection 
applications.  The  portable,  lightweight  unit 
uses  the  new  flexible  “mini-disk”  with  a 
capacity  of  over  100,000  characters. 

Prices  for  the  Digidisk™  with  standard 
FtS-232  interface  are  $1199;  $1299  with  built-in 
300-baud  orlginate  only  coupler;  S1699  with  a 
built-in  1200-baud  202-compatible  coupler.  For 
further  information  contact  Digicom  Data  Pro- 
ducts, inc,T  1440  Koll  Circle,  Suite  108,  San 
Jose,  CA  951 1 2,  (403)  279  871 1 . 

CIRCLE  INQUIRY  NO.  120 

APF  Introduces  PeCos  One 

The  PeCos  One  Es  a personal  computer  that 
can  perform  all  the  functions  that  were  hereto- 
fore available  in  computers  costing  tens  of 
thousands  of  dollars,  PeCos  represents  both  a 


price  breakthrough  and  a design  achievement 
because,  with  the  PeCon  One,  anyone  can 
learn  to  use  and  program  a personal  computer, 
APF  is  launching  a new  breed  of  computers 
which  talk  to  the  user  in  a nontechnical, 
easily-mastered  language  — English, 

PeCos  One  can  already  be  expanded  lo  meet 
just  about  any  personal  use,  with  currently 
available  options  including  two  additional 
cassette  units  and  24K  of  memory.  In  the 
future  APF  will  also  offer  an  add-on  printer. 

To  obtain  I urt her  information  contact  APF 
Electronics,  Inc.,  444  Madison  Ave.,  New  York, 
NY  10022.  (212)  758  7550. 

CIRCLE  INQUIRY  NO,  155 

Two  of  A Kind 

A versatile  new  1C  Motorola’s  MC3405/3505, 
combines  two  different  functions:  a pair  of 
operational  amplifiers,  similar  to  type  MC3403/ 
3503,  and  a pair  of  DC  comparators,  similar  to 
type  LM 339/ 139. 


The  combination  is  useful  in  linear  subsys 
terns  in  which  the  internally  compensated, 
linear  input  and  output  characteristics  of  an 
op-amp,  and  the  switching  speed  and  logic- 
compatible  output  of  a comparator  are  re- 
quired in  adjacent  circuit  areas. 

Available  from  stock,  the  MC3405/3505  is 
available  in  two  temperature  ranges  in  plastic 
(P)  and  Ceramic  (L)  14-pin  OIL  packages.  The 
MC3405  has  a specified  operating  ambient 
temperature  range  of  0*C  to  + 70°C,  while  the 
MC35Q5  is  specified  from  -55*C  to  + 125°C, 
For  prices  and  further  information  contact 
Motorola  Semiconductor  Products,  Inc.,  P.O. 
Box  20912,  Phoenix,  AZ  85036,  (602)  962-3151. 

CIRCLE  INQUIRY  NO,  130 

Three-Digit  Decimal  Counter 

Up  to  350rpm  input  speed  with  Harowe's 
Planet  Division's  three-digit  decimal  counter. 
Model  A-837  2.  Features  include  ,672  drum 
diameter  with  .187  high  numerals  per  MS-33558 
dull  white  on  dull  black  background;  colors  per 
FED-STD-595, 


Unit  cycles  000  through  999  and  returns  to 
000,  continuous  and  reversible  at  any  point. 
Drive  direct  to  first  drum,  one  revolution  of  in- 
put shall  provides  increase  of  10  units  of  in- 
die at  ion. 

For  more  information  contact  Harowe, 
Planet  Instrument  Div.h  P.O.  Box  547,  West 
Chester,  PA  19380, 

CIRCLE  INQUIRY  NQ.  110 

MIGET 

A new,  very-low-cost,  flexible  data  com- 
munications terminal  called  the  MIGET  (Minia- 
ture Interface  General-purpose  Economy  Ter- 
minal) provides  keyboard  entry  and  display  out- 
put compatible  with  all  microcomputer  and 
microprocessor  systems  using  RS-232C  inter- 
face and  ASCII  code. 


nizM 


The  Midwest's  Most 
Complete  Computer  Store 

THE  GENERAL' 

COMPUTER 

STORE 


WE  STOCK 


• 

Compucolor 

• Processor  Tech. 

• 

Continental  specialities 

• Sanyo 

• 

D.E.C- 

• SWTP 

• 

Hitachi 

• Tarbell 

• 

lasis 

• TDL 

• 

Imsai 

• Texas  Instruments 

• 

Intelligent  systems 

• Vector  Graphics 

• 

Lear  Siegler 

• Vector  Electronics 

• 

Micro  term 

• Ven-Tel 

« 

National  Multiplex 

• Xybek 

• 

North  Star 

• Books  and  Magazines 

• 

Polymorphtcs 

Sams  - Haydens  - Osborne 

Tab  - etc,  and  many  others. 

rcSmene'Q' 
>°mputer 


ASK  FOR  OUR  Z-S0  SPECIAL 

SEND  $2  FOR 
OUR  COMPLETE  CATALOG 
OF  PRODUCTS  & PRICES. 

^Refundable  with  purchase  of  $25  or  more. 


The  General 
Computer 
Company 

"A  computer  company  of  professionals." 

73  West  Long  Lake  Road  • Troy,  Michigan  48084 

Phone:  (313)  689-8321 
1310  Michigan  Avenue  • East  Lansing,  Michigan  48823 

Phone:  (517)  351-3260 
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WE’RE  TAKING  ANOTHER  BYTE! 


Byte  Shop  of  Pasadena  is  now  doubling  its  current  facilities  to  meet  your  computing 
needs  quicker  and  more  efficiently  than  other  stores  in  the  Greater  LA.  Area.  For  ex- 
ample, we  are  tripling  our  educational  and  library  facilities.  You  will  also  find  our  ser- 
vice department  to  be  exceptional,  as  well  as  a variety  of  dependable  systems  up  and 
running.  We’re  only  a few  blocks  south  of  the  210  {Foothill)  Freeway  on  Lake  Avenue. 
Stop  by  and  see  what  a full  service  computer  store  is  like! 


•DEVICE  INDEPENDENT  I/O 
•ADVANCED  FILE  STRUCTURE 
•POWERFUL  SYSTEM  COMMANDS 
•SOPHISTICATED  TEXT  EDITOR 

• FULL  MACRO  ASSEMBLER 
•LINE  PRINTER  SPOOLER 
•RE-ENTRANT.  MULTI-USER  BASIC 

COMPILER 

• LARGE  UTILITIES  LIBRARY 

Yet,  with  all  this  itTs  still  compatible 
with  the  5-100  BUS! 

If  you  like  me  Decsysiem-lO  operating 
system,  it  you  like  TECO  ...  if  you  like  the 
PD  P-1 1 instruction  set . . . you'll  LOVE  the 
AMU  00! 


IN  STOCK  NOW! 


SYSTEMS  BASED  ON: 

Alpha  Micro  System  AM  100 
Poly  8813 

Industrial  Microsystems 
Cromemco  Z2D  System  i 
Processor  Technology  Sol  20 
Imsai  8G8D,  BOSS  Systems 
Vector  Graphic 
TEI 

Parasitic  Engineering 

DISC  SYSTEMS 

Per  Sc  i 

Caicomp  Trident  SOmb-SOOmb 

Shugart 

ICOM 

Micro  polis 

North  Star 

Industrial  Microsystems 
Cromemco 

PRINTERS  AND  TELEPRINTERS 

Texas  Inalmments  Model  810  & Silent  700 
Teletype  Model  40  & 43 
Centronics  Model  76  i & 799 
Diablo  1620  & 1610 

CRT  TERMINALS 

Lear  Siegler  ADM  3A 

Haze  nine  1 500 

Adds  Regent  100  & 200 

Textronics  Graphic  & Alphanumeric 

DISPLAY  MONITORS 

Hitachi 

Sanyo 

Koyo 

KEYBOARD 

DalaneiiCS 

INTERFACES 

Heuristics  Speech  Lab 
Canada  Systems  Power  Control 
TarbeM  Cassette  &.  Disc  Interlace 
Oliver  Audio  Eng. 

Dynabyte  Video  Interface 
Processor  Tech  VDM-1,  3P+  S 

MEMORY  BOARDS 

industrial  Microsystems  SK.  16K 
Dynabyte 

Processor  Tech  16K 
Extensys  64K 

Ithaca  Audio  8K  Bare  Boards 
SOFTWARE 

Microsoll  Basic  4.4;  Fortran 
Digital  Research  CP/M  & MAC 
Structured  Systems  GSort  General  Ledger 
Shrayer:  Electric  Pencil 
BSL  VoL  I VII 

Osborne  Basic  Prog.  Discs 
CP/M  User's  Group  Collection 
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Micon  Industries  has  put  a price  tag  of  $400 
on  the  MIGET  Even  lower  prices  are  available 
on  large  OEM  quantity  orders. 

Basic  operation  of  the  MIGET  is  through  a 
simplified  typewriter  keyboard  which  provides 
a simultaneous  32-character  display  above. 
The  keyboard  layout  is  considerably  easier  to 
operate  than  most  higher  priced  computer  ter- 
minals and  is  silent  in  comparison. 

For  more  information,  contact  Micon  In- 
dustries, 252  Oak  St.,  Oakland,  CA  94607,  (415) 
763-6033. 

CIRCLE  INQUIRY  NO.  126 

The  Box 

The  Box,  a portable  computer  enclosure 
manufactured  by  2005AD,  Inc.,  is  bound  to 
revolutionise  the  hobbyist  computer  and  has 
direct  applications  in  industry  and  business  as 
well.  Engineers  building  dedicated  systems 
from  various  manufacturers1  application  cards 
will  find  The  Box  an  admirable  way  to  integrate 
their  system  into  a single  sturdy  attractive  por- 
table package;  business  men  will  admire  the 
‘business  machine’  styling,  while  hobbyists 
will  appreciate  the  adaptability  of  the  system. 


The  Box  provides  a rugged  portable 
enclosure  for  anyone  needing  lo  use  a micro- 
processor in  the  field,  for  anyone  who  works 
both  at  home  and  in  the  office,  and  for  anyone 


needing  a good-looking,  adaptable  enclosure 
which  is  easily  modified  without  extensive 
shopwork,  Prices  start  at  $299  for  The  Box, 
(either  portable  or  rack  mount  style),  main 
chassis  and  keyboard  metalwork,  with  ail  hard- 
ware. A power  supply  kit,  fan  kit  and  S100  wire 
wrapped  frames  are  available  for  an  extra 
charge. 

For  more  information  contact  2005AD,  Inc., 
2005  Naudain  Sl.p  Philadelphia,  PA  19146,  (215) 
545-3488, 

CIRCLE  INQUIRY  NO,  147 

Ruggedized  Punched  Tape  Reader 
Catalog 

A 20-page  catalog  covers  FECO’s  very  broad 
line  of  ruggedized  punched  tape  readers  for  air- 
borne, shipboard,  mobile  van,  flight  line  and 
military  applications. 


The  contents  include  information  about  tape 
punches,  tape,  tape  reels,  interfaces,  conform- 
ance to  MIL  specifications  and  support  ser- 
vices. 

For  your  copy  of  EEGO’s  catalog  ofRug- 
gedized  Punched  Tape  Products,  contact 
EECO,  1441  E,  Chestnut  Ave.,  Santa  Ana,  GA 


92701,  (714)  835-6000  'Tape  Reader  Products”. 

CIRCLE  INQUIRY  NO.  m 

1978  Radio  Shack  Catalog 

The  new  1978  Radio  Shack  Catalog,  the  com- 
pany's 30th  consecutive  issue,  is  now 
available  from  Radio  Shack  stores  and  dealers 
nationwide. 

The  164-page  catalog  includes  100  full-color 
pages  describing  the  company’s  exclusive  line 
of  products  for  home  entertainment,  hob- 
byists, CBers  and  experimenters. 


An  insert  card  in  the  catalog  introduces 
Radio  Shack’s  new  TRS-8Q  Microcomputer 
System.  The  new  catalog  also  lists  hundreds 
of  specialized  electronic  items,  parts  and  ac- 
cessories, tools,  tubes,  semiconductors,  wire 
and  cable.  Intercoms,  microphones,  timers, 
batteries  and  a complete  library  of  Radio 
Shack's  own  books  on  electronics  and  related 
subjects. 

Radio  Shack's  1978  Catalog  #289  is  available 
free  on  request  from  all  Radio  Shack  stores 
and  dealers.  For  further  information  contact 
Radio  Shack,  H.L  Siegel,  2617  W.  7th  St.,  Ft, 
Worth,  TX  76107,  (817)  390-3272. 

CIRCLE  INQUIRY  NO,  143 

Quad  Plasma  Display  Drivers 

Two  integrated  circuit  AC  plasma  display 
drivers,  the  SN7542G  and  the  SN75427  feature 
90-volt  output  swing,  CMOS  compatible  in- 
puts, high  data  input  impedance,  typically  one 
megohm,  and  30  milliampere  clamp  diodes  on 
the  output.  Independent  addressing  of  each 
gate  permits  serial  or  parallel  applications. 


• * • • • i • 
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Logic  of  the  two  drivers  is  complementary  to 
permit  controlled  writing  or  erasing  at  a 
specified  point  on  the  display.  The  output  of 
the  SN75426  non-inverting  pufser  is  normally 
near  ground  potential  and  is  pulsed  to  near 
Vcc2,  The  output  of  the  SN  75427  inverting 
pulser  is  normally  near  Vcc2  potential  and  is 
pulsed  to  near  ground  potential. 

The  devices  require  two  power  supplies,  one 
for  the  logic  section  and  one  for  the  high-volt- 
age outputs.  Both  drivers  are  characterized  for 
operation  from  0 to  70 aC  The  parts  are  priced, 
in  100  piece  quantities,  at  $1.41  each  in  plastic 
packages  and  $1,76  in  ceramic. 

For  more  information  contact  Texas  In- 
struments, Inc.,  Inquiry  Answering  Service. 
P.O.  Box  5012,  M/S  308  (Attn:  Plasma  Display 
Drivers),  Dallas.  TX  75222,  (214)  238-2165. 

CIRCLE  INQUIRY  NO,  1630 

II  Second  Sources  MC3446 

Texas  Instruments  announces  it  has  second 
sourced  the  MC3446  quadruple  bus  transceiver 
1C  for  IEEE-488  applications.  This  Quadruple, 


BYTE  SHOP 


OF  OHIO 

OHIO’S  FIRST 
AND  BEST! 

MICROCOMPUTERS 
PERIPHERALS 
ACCESSORIES 


IMSAJ  6060 
BYTE-0 
SWTP  MP66 
CRQMEMQO 
PROCESSOR  TECH 

INTERFACES  (KITS  or  ASSEMBLED  UNITS) 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGLER  ADM  3 
PAPER  TAPE  READER 


p.FFO*c>. 


PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  - TINY.  «K.  8K  and  I2K. 

FOCAL  - DOS  - GAMES  - BUSINESS  APPLICATIONS. 


BVTE 

SHOP 


ALSO  AVAILABLE 


APPLE  1 
MODEMS 


CASSETTES 

TERMINALS 


FLOPPIES 
DEC.  WRITERS 


X 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  7 MAGAZINES 

19524  CENTER  RIDGE  ROAD 
ROCKY  RIVER,  OHIO  44116 

(216)  333-3261 


HOURS  TUES  I hrj  FRIDAY 
SATURDAY 


12  to  9 
10  to  5 
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MAY  THE  FORCE  BE  WITH  YOU 


See  the  P.E.T.  2001  Computer  from  Commodore  at 


THE  COMPUTER  STORE 
820  Broadway 

Santa  Monica,  California  90401 
Phone  (21 3)  451-0713 


THE  MOST  EXPERIENCED  COMPUTER  DEALERS  ANYWHERE 


Store  Hours:  Tues  — Fri  Noon  — 8 pm  • Saturday  10  am  — 6 pm 


Located  2 blocks  North  of 
the  Santa  Monica  Freeway 
at  the  Lincoln  Blvd.  exit 


Phone  and  mail  orders  invited 
BankAmericard/Visa  and 
Master  Charge  welcome. 


Authorized  dealer  for  MITS,  Commodore,  Apple,  Cromemco,  Micropolis,  MECA,  Equinox,  Microterm, 
Extensys,  SOROC,  Micro  Computer  Devices,  Multiterm,  Binary  Systems,  Micro-Ware,  Sanyo  and 
Hitachi. 
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North  Star  Horizon  Single  Drive  System  includes  the  Z-80  CPU  at  2 or  4 MHz, 
motherboard,  16K  of  memory  at  4 MHz  and  power  supply.  Software  includes  Disk 
* Operating  System  and  Disk  BASIC.  Horizon  1 kit  is  $1599.  Dual  Drive  Horizon  is 
also  available  at  $1999. 

We  add  monitor  and  keyboard. 

Compare  our  assembled  prices  and  save 
hours  of  soldering,  testing  and  trouble 


shooting! 


si? 

* ^ 


OPTIONS^ 

JfMove  up  to  a Hazeltine  1500 
CRT  Terminal  for  an  additional 
$595,00. 

Dual  Drive  $395,00 


Component 

North  Star  HORIZON  ] 

Parallel  Input/Output 
PROM 

Video  Board  (64  by  16) 

9”  Video  Monitor 

ASCII  Keyboard  and  Enclosure 

Your  cost  for  separate  kits  would 
total  $2238*00* 

Your  assembled  price 
from  Sunshine  Com- 
puter Company  is 
$2296.00. 


SYSTEM  SOFTWARE 
GIVES  YOU  TRUE  DISK 
FILE  CAPABILITY 

You  get  the  Horizon  1 complete 
with  North  Star  Disk  BASIC.  A 
complete  business  package  on  disk- 
ette is  available  for  $295,  and 
includes: 

* General  Ledger 

* Accounts  Receivable 

* Accounts  Payable 

* Payroll 

* Inventory 

* Amortization 

* Mailing  List 


ASSEMBLED  SYSTEMS 
With  Disk  Capability 


AT  KIT  PRICES! 


ISN’T  YOUR  TIME  WORTH  $58.00? 


Assembled  systems  sold  with  90-day  written  warranty.  Come  in  and  see  our  Horizon  in  operation. 

Sunshine  Computer  Company 

V 20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)327-2118  J 


Then  why  spend  needless  time  and  energy  when  we  will  deliver  assembled  and 

fully  tested  systems,  like  this  one. 

Ideal  for  the  BUSINESS  OFFICE  or  the  CLASSROOM 

North  Star  HORIZON 
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singie-ended  transceiver  is  designed  for  bidi- 
rectional flow  of  data. 

The  bus  terminal  characteristic  complies 
with  paragraph  3,5,3  of  IEEE  Standard  488, 
Each  driver  output  is  tied  to  the  junction  of  an 
Internal  voltage  divider  that  sets  the  no-load 
output  voltage  and  provides  bus  termination. 
Driver  outputs  are  guaranteed  to  be  "oft" 
during  power  up  and  power  down  if  either  input 
is  high.  The  receivers  feature  950  millivolt 
typical  hysteresis  for  noise  immunity. 

The  MC3446  is  characterized  for  operation 
over  the  Q*  to  70°  temperature  range.  It  is  of- 
fered In  either  a 16-pin  plastic  (N  suffix)  or 
ceramic  (J  suffix)  dual-in-line  package.  In 
100-piece  quantities,  the  MC3446N  is  $2.12 
and  the  MG3446J  is  £2,61.  for  more  informa- 
tion contact  Texas  Instruments,  Inc.,  IAS,  P.0. 
Box  5012,  M/S  308,  (Attn:  MC3446),  Dallas,  TX 
75222,  (214)  238-3527. 

CIRCLE  INQUIRY  NO,  141 

Card  Cages 

Audio  Engineering  introduces  a card  cage 
for  use  with  I he  MEK6800D2  kit  from  Motorola, 
and  other  compatible  computer  systems.  The 
unique  design  incorporates  molded  plaslic 
card  guideSn  aluminum  socket  supports,  and  a 
mother  board.  All  components  are  self  aligning 
for  ease  of  assembly. 


The  card  cage  is  available  in  a 5-slot  and  an 
1 1-slot  version.  Spacing  between  positions  is 
1 m inches.  This  allows  wire  wrap  sockets  to  be 
used  at  all  board  locations. 

The  fully  assembled  5-slot  card  cage  is 
$84.95  and  the  11 -slot  version  is  £157,50.  Both 
uni  is  are  available  unassembled  for  $69,95  and 
$137.50  respectively.  Availability  is  from  slock. 

A card  cage  can  be  designed  to  customer 
specifications  for  other  systems.  For  further 
information  contact  Audio  Engineering,  121 
Wisconsin  N.E.,  Albuquerque,  NM  87108.  (505) 
255-6451. 

CIRCLE  INQUIRY  NO.  135 

Integrator/Accumulator 

Iniernalional  Microtronics  Corporation  has 
added  an  Integrator/Accunnulator  to  its  line  of 
options  for  the  Series  300  Digital  Panel  meter. 
The  option  is  designed  for  applications  requir- 
ing measurement  of  current  where  time  is  in- 
volved as  a part  of  the  process. 


The  standard  slew  rate  for  Ihe  option  is 
0,1V/sec„  with  a drifl  vs,  time  raiio  of  less  than 
1 mierovolt/sec-,  and  ramp  linearity  of  ±0,1%, 
The  unit  also  has  the  capability  of  enabling  or 
disabling  ihe  integrator  for  use  in  interval  to 
voltage  measurement. 

The  price  for  the  In legrator/Accumulalor  op- 
tion in  quantities  of  1-9  is  548.  Delivery  is  stock 
to  three  weeks.  For  more  information  contact 


International  Microtronics  Corp„  4016  E,  Ten- 
nessee St„  Tucson.  AZ  85714.  (602)  748-7900, 

CIRCLE  INQUIRY  NO.  132 

New  from  Echo 

A complete  line  of  polyester  films  (mylar), 
suited  for  the  majority  of  your  graphic  art.  draft- 
ing or  computerized  plotting  needs.  Twelve 
sizes  of  cut  sheets  in  stock.  Buy  one  sheet  or 
take  advantage  of  our  100  sheet  per  size  dis- 
count. Roll  stock  available  in  eight  widths. 
Choose  from  two  registration  punches. 
Graphic  punch-V1  slot,  V*"  round,  ft*,T  slot  on 
tenth  inch  centers.  Drafting  Punch- ’A"  slot, 
Vi  round-maximum  spacing  30  inches. 
Aluminum  registration  pins  with  poly  tabs 
available  for  either  type  of  punch  at  $1.00  per 
pin. 

For  more  information,  price  sheets  and 
samples  contact  Echo  Design  & Development 
Corp.,  195  E,  Gish  Rd.,  San  Jose,  CA  95112, 
(408)  292-0918. 

CIRCLE  INQUIRY  NO.  143 

Power  Supply  Applications  Guide 

Standard  Power,  Incorporated  announces 
the  publication  of  a new  10-page  technical 
bulletin  entitled,  'Power  Supply  Applications 
Guide." 

Developed  by  the  Engineering  Department, 
Standard  Power,  the  bulletin  provides  techni 
cal  information  on  various  applications,  enum- 
erating power  requirements,  e.g,,  specific 
designations  in  voltage,  current,  overvoltage 
protection  and  other  electrical  parameters. 

Applications  such  as  Bubble  Memory,  Pana- 
plex,  Floppy-Disc  Memories,  PL,  T2L,  mini- 
computers, microprocessors,  operational 
amplifiers,  and  CMOS  logic  are  discussed. 

An  application  of  power  needs  and  various 
recommendations  of  how  to  satisfy  that  speci- 
fic application  s input  power  requirements  are 
included. 

The  engineering  publication  is  designated 
Technical  Bulletin  No,  109  and  is  available  on 
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Piaudfy'peaturiz  SOL~20 


Our  experience  has  proven  the 
SOL-20  to  be  among  the  very 
best  computers.  So  we  confident- 
ly offer  this  fine  system,  either 
kit  or  assembled,  along  with 
compatible  peripherals  and  oper- 
ating software. 

PERIPHERALS 

• North  Star  MICRO-DISK 

• Centronics  700  Series  Printers 

• Micromation  Disk  System 

SOFTWARE 

• Powerful  Word  Processor  for 
SOL  on  North  Star  Disk. 

• Inventory  Control 

• New  business  packages  coming 

Continuing  service  and  assistance,  and  a complete  line  of  books  and  magazines  are  offered  at  both 
locations,  to  assure  you  that  your  system,  purchased  from  one  of  the  BYTE  SHOPS  of  South  Florida, 
will  keep  giving  you  excellent  performance. 

2 Locations  open  1 0 to  6 Monday  through  Saturday 

BYTE  SHOP  OF  MIAMI  BYTE  SHOP  OF  FORT  LAUDERDALE 

7825  Bird  Road,  Miami,  FL  33155  1044  E.  Oakland  Park  Blvd.,  Ft.  Lauderdale,  FL  33334 

DIAL  (305)  264-BYTE  DIAL  (305)  516-BYTE 
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request  from  Standard  Power,  lnc,t  1400  So. 
Village  Way,  Santa  Ana,  CA  92705,  (714) 
558-8512, 

CIRCLE  INQUIRY  NO,  m 

Three  New  Models  in  DE/200  Series 

The  intelligent,  random  access  displays, 
DE/210  (10-character  positions),  DE/220 
(20-character  positions),  and  DE/232  (32-char- 
acter positions)  all  feature  an  on-board  micro- 
processor which  incorporates  a character  gen- 
erator, display  buffer  and  refresh  logic. 


Display  evaluation  kits  (shipped  with  each 
initial  display  module  ordered)  include  a data 
cable,  power  connector,  and  complete  docu- 
mentation. Mounting  kits  complete  with  bezel, 
filter,  and  hardware  are  optional.  Power  sup- 
plies are  available  with  either  + 5VDC  or 
110/220  VAC  input.  In  quantities  of  a hundred 
the  displays  are  priced  at  $99,  $140  and  $199, 
respectively  for  the  DE/210,  DE/220  and  DE/232. 

For  information  contact  Digital  Electronics 
Corp.,  415  Peterson  St,  Oakland,  CA  94601, 
(415)  532-2920. 

CIRCLE  INQUIRY  NO.  117 

8K  ROMs  Rated  at  55ns 

Monolithic  Memories,  Inc,  has  a series  of 
1024-by-8  bit  bipolar  ROMs  rated  at  55  nano- 


seconds TAA  and  priced  at  $10  in  volume  for 
commercial  grades. 

The  new  8K  ROMs  are  also  available  in  MIL* 
temperature  range  rated  at  70ns  access  time. 

Typical  delivery  is  five  weeks  from  receipt  of 
customers  bit  pattern;  first-time  masking 
charge  is  $750  per  pattern  in  minimum  quanti- 
ties of  100. 

Monolithic’s  8K  ROM  family  comes  in  a 
20-pin  package  (6289-2),  a 22-pin  version 
(6286-2)  and  a 24-pin  package  (6280-2)  — ail 
designed  as  drop-in  replacements  for  other 
vendors'  memories.  The  22- and  24-pin  DJPsare 
also  compatible  with  Monolithic's  off-the-shelf 
bipolar  PROMs. 

For  higher  density  requirements,  Monolithic 
also  offers  9K  (6260  1)  and  10K  (6255-1)  ROMs, 
both  at  100ns  Speed;  and  its  16K  ROM  (6275-1), 
the  industry's  fastest  at  110ns. 

For  more  information  contact  Monolithic 
Memories,  1165  East  Arques  Ave.,  Sunnyvale, 
CA  94086,  (408)  739-3535,  ext.  111. 

CIRCLE  INQUIRY  NO.  114 

System  29 

The  industry's  first  development  system  for 
prototyping  and  programming  micropro- 
grammed systems,  regardless  of  their  archi- 
tecture, is  System  29,  a complete  prototyping 
set-up  that  can  be  used  to  develop  hardware 
and  firmware  designs,  and  then  can  check  out 
the  prototype  design.  This  microprocessor- 
based  system  includes  a CRT  console  and  a 
dual  drive  floppy  disc  configured  and  pro- 
grammed to  support  the  prototyping  of  micro- 
programmed designs. 

One  of  the  most  flexible  aspects  of  this  new 
system  is  that  it  comes  complete  with  a full 
disc  operating  system,  AMDGS™/29.  This 
disc  operating  system  provides  rapid  access 
to  programs  through  a comprehensive  file 
management  package  The  file  subsystem  sup- 
ports a named  filed  structure,  allowing 
dynamic  allocation  of  a file  space  as  well  as 
sequential  and  random  file  access. 


This  system,  which  sells  for  $24,950,  is 
available  from  Advanced  Micro  Devices  and  its 
distributors.  For  more  information  contact  Ad- 
vanced Micro  Systems,  9Gi  Thompson  PL, 
Sunnyvale,  CA  94086,  (408)  732-2400. 

CIRCLE  INQUIRY  NO.  14G 

8-Bit  Analog  I/O  System 

Burr-Brown’s  new  MP74G0  Analog  I/O 
System  is  the  first  8-bit  plug -compatible 
system  offered  for  Motorola's  Micromodules 
Monoboard  Microcomputer  and  EXQRciser1  de- 
velopment system,  and  is  the  lowest  priced 
analog  I/O  available  for  those  microprocessors. 

The  MP7400  contains  both  analog  input  and 
output  on  a single  board  and  is  electrically  and 
mechanically  plug-compatible  with  Micro 
modules  and  the  EXO Reiser. 


A basic  input  only  board  with  eight  channels 
differential  or  16  channels  single-ended  is 
priced  at  $295  (1-9)  and  $198  (IGO's).  A fully 
loaded  board  with  32  channels  differential  or 
64  channels  single-ended  plus  two  output 
channels  and  DC/DC  converter  is  priced  at 
$595  (1-9)  and  $398  (100  s).  Delivery  for  small 
quantities  is  two  weeks. 

For  more  information,  contact  Burr-Brown, 
International  Airport  Industrial  Park,  Tucson, 
AZ  85734,  (602)  294-1431. 
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RONDURE  COMPANY 


2522  BUTLER  ST.  * DALLAS.  TEXAS  75235  * 214-630  4621 


TRENDATA  1000 

Used  working  $775,00 
Used  working  $950.00 
(Factory  refurb) 


HARDWARE  ASCII  CODE  CONVERSION  (Parallel  Receive  Oniyi-S22&.(]Q 
-SeleelfiC  Mechanism.  Heavy  Duly,  tfentfala  Elecl  I 


ASCII  SELECTRIC 

SPECIFICATIONS 

Primer  Mechanism;  Heavy  duly 

inpuUoutput.  Series  74$ 

Weigh!:  Approximately  130  lbs. 
Power:  115  volts  ac  ± 10%,  60Hz. 
300  W 

Dimensions:  29”H  x 35"^  x 33’'D 
Temperature  Range:  50MiQflF 
and  a relative  humidily  ol  50-80% 
Prim  Speed:  One  line  (14.8  char- 
acters) per  second 
Plalen:  15"  wide,  pin  leed  or  form 
feed  device  optional 
Code  Set;  IBM  2741  compatible. 
Keyboard  available  in  correspon 
donee  q,ade 


Standard  Features  (no  extra  cost) 

Electronic  Feat  ores -single- board 
module,  using  integrated  circuitry 
Dial  up.  Reverse  brake. 
Attenlion  fealure  and  typewriter 
index 

Typomalic  keys  (backspace, 
index,  underscore  and  hyphen). 
Attractive  wood  lurnilure  work- 
station. 

Operator  control  panel. 

Reduced  noise  level,  due  lo 
added  sound  deadening  material. 


tine 

computer 

room 


& 


novation 

DC3102A 

USED 

WORKING 


RS232  Connection 
300  Baud 


SHUGART  MINI  FLOPPY  DRIVE 
NEW  PRICE 
$355.00  Each 

MODEL 

SA-400 


ORDERING  INFORMATION: 

All  items  subject  to  availability.  Your  money  relumed  if  we  are  out  of  stock. 
Items  are  either  new  {specified)  or  mey  are  used  ( tested  or  untested)  and  no  other 
warranty  is  made  or  implied. 

In  general  no  cords  or  cables  are  shipped  unless  we  specify  that  l hey  are  sup 
plied. 

We  ship  the  same  day  we  receive  a certified  check  or  money  order. 

Texas  residents  add  5%  sales  tax.  Please  call  if  you  have  a question 
write  (or  our  CATALOG  of  many  peris,  terminals,  printers,  etc. 


SHIPPING  INFORMATION: 

Modems:  $2.00  each:  3 for  $4.00  UPS 

Small  Items  & Parts:  $2. 00/order  less  lhan  S20.00;  $4 .00/order  $30.00  lo  $100.00: 
$&.00forder  over  $100.00 

Large  Items  & Pans:  Specify  Freight  or  Air  Freight  Coiiect 

Foreign  Orders:  Add  ap propria l e freight  or  postage.  Please  specify  exactly  what 

you  wish  by  order  number  or  name  Or  both. 

We  now  take  Master  Charge  orders.  Specify  full  number,  bank  number  and  expira- 
tion date 
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STATIC 

8K  RAM  BOARD  S 'TSrTST  J 

ASSEMBLED  J 

& 

r TESTED 

$225 

S100  BUS:  PLUGS  RIGHT  INTO  MAINFRAME  — FULLY  BUFFERED 
DIP  SWITCH  SELECTION  OF  ADDRESS  ASSIGNMENT  & WAIT  CYCLES  — 

MEMORY  PROTECT  DIP  SWITCH  SELECTABLE  256,  512,  IK,  2K,  4K,  OR  8K  INCREMENTS 

QUAN-TRONICS 

8080  MICROPROCESSOR  .*■«*,  'FULLY  ASSEMBLED 

SYSTEM  IIVIoAl  COMPUTER  AND  TESTED 

'INCLUDES  CPU,  MAINFRAME  W/22  CARD  SLOTS,  FRONT  PANEL,  POWER  SUPPLY  — READY  TO  ENJOY 

$855 

IQ-120  TERMINAL  0>nnc 

24  LINES  UPPERILOWER  CASE  FULLY  ASSEMBLED  & TESTED  $990 

wvnvv  OPTION  1 AVAIL  ■ BLOCK  MODE,  PRINTER  PORT  + $100  FOR  THE  INTELLIGENT 

— QUALITY  FIRST  — CUSTOMER 

Ja 


TECH- MART 


I/l 


19590  VENTURA  BLVD. 
TARZANA,  CA  91356 


COMPUTER  PRODUCTS 
READY  FOR  IMMEDIATE  DELIVERY 


CALL 
(213)344-0153 


NEED  SOME 
HELP? 


BUSINESS  PERSONS 


FOR  THE  OFFICE 
AND  HOME  ™ 


WE  ARE  HERE  WITH  A COMPLETE  TEAM  OF  HIGHLY  QUALIFIED  PROFESSIONALS 
TO  SUPPORT  YOUR  EVERY  NEED  IN  BUSINESS  APPLICATIONS. 

— HARDWARE  - UNIQUE  REQUIREMENTS  - SOFTWARE  - 


- GOOD  PRICES  - 

TOP  QUALITY  PARTS 


( 8080A 

$1500 

2102L  250nS 

$1™ 

2708  EPROMS 

$18s0 

74  SERIES  lC5s 
74LS  SERIES  ICrs 

LINEARS 

CATALOG  LISTING 

- GOOD  PRICES  - 


WORK  BOOTH 


$5S0  HR. 


WE  HAVE  THE  IDEAL  WORKING  CONDITIONS 
FOR  THOSE  OF  YOU  WHO  NEED  SOME  SPACE 
— ALL  TOOLS,  SCOPES,  EQUIPMENT  PROVIDED  — 
FOR  A NOMINAL  FEE  WE  WILL  PROVIDE  A 
TECHNICIAN  AS  REQUIRED 


PERSCI 


DUAL  DRIVE 
MODEL  277 


S'* 


POWER  SUPPLY 
& CABINET 


$ 

RELIABILITY 
& QUALITY 
COMBINED 
$ 


16K  2708 


$99 


EPROM  BOARD 
S100  BUS: 

DIP  SWITCH  SELECTION  OF  MEMORY  ADDRESS  ASSIGNED 
AND  MEMORY  WAIT  CYCLES. 

QUAN-TRONICS 

ASSEMBLED  & TESTED  NOT  A KIT 


ALPHA  MICROSYSTEMS 


AM-100 

AM-200 

AM-300 


$1495 
$ 695 
$ 695 


BASIC 

LANGUAGE 


OTHER  MAJOR  PRODUCTS 

CENTRONICS  PRINTERS  — AFFORDABLE  — CROMEMCO  — T.E.I.  12  & 22 
DEC  PRINTERS  — PROCESSOR  TECHNOLOGY  — POLYMORPHIC  — SEALS 
TARBELL  - INFO  2000  - SUPERSCOPE  - MICROPOLIS  DRIVES  - 

AND  MANY  OTHERS 

Newly  introduced  to  the  market,  Malibu  Printer,  165  CPS,  Bidirectional,  $1995.00 

WE  SHIP  ANYWHERE  WITHIN  THE  CONTINENTAL  U.S. 


10:00  AM-9:00  PM 
MON-FRI 

OPEN 

9:00  AM -6:00  PM 
SAT 

CAPRI  PLAZA 

WE  SPECIALIZE  IN  SYSTEMS  HARDWARE  & SOFTWARE 
— WE  WELCOME  INQUIRIES  — 

(213)  344-0153; 
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-VIDD  has  APPLE 
on  SALE! 


Apple  II  — Complete 

8K  RAM 

reg.  $1,392  . . now  $ 995*00 
16K  RAM 


reg,  $1,698  * . now  $1,295*00 
Microproducts  Printer 

Interface  $ 49*95 

SWPTCO  PR-40 
Printer  Kit $ 250*00 


SPECIAL! 

4K  Apple  II  Board 

One  Only $595*00 

Bob  Bishop's  High 
Res,  Programs  . , . $15.00  ea. 

We  have  54  Apple  II  programs  in 
our  library.  Most  programs  FREE 
to  our  Apple  customers.  Modest 
tape  cost. 

NEW!  Integral  Data  Systems  80 
to  132  character  printer  $795*00 


JOIN  OUR 
“APPLE  CORPS" 

Open  to  all  Apple  owners. 
Exchange  program  ideas.  Try 
out  new  peripherals. 

COMING  SOON! 

27X6  E-PROM  burner  . . . use 
those  empty  ROM  sockets. 


* S-l 00  CLEARANCE* 

Subject  to  Mock  on  hand 


Oliver  OP 80 A 

Reg. 

Specio/ 

Kit 

Tarbell  Audio 

74.50 

64.50 

Cassette  Int. 
Vector  Graphics 

120*00 

96.00 

8K  Mem.  Kit 
CROMEMCO 
280  C.P,U, 

230.00 

184*00 

Kit 

295.00 

236.00 

Ask  about  our 

low  prices 

on  other 

famous  brands. 


A-VIDD 

electronics  Co* 


2210  Bellflower  Blvd. 
Long  Beach.  CA  90815 


(213)  598-0444 


Three  Blocks  South  of  the  San  Diego  Freeway 
In  the  Los  Altos  Center. 

Hours: 

Mon-Thurs.  - 8:30  AM  - 5:30  PM 
Frl.  - 8:30  AM  - 9:00  PM 

Saturday  - 10:00  AM  to  5:30  PM 


Bank  Am  erl  c ard  T VISA  & Master  Charge 
accepted. 
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AN  INTRODUCTION  TO 
MICROCOMPUTERS 
VOLUMEO,THE 
BEGINNER'S  BOOK 

Adam  Osborne.  226  pages,  $7.50 
1 977  Osborne  & Associates,  Inc. 

Reviewed  by  Audrey  E>  Heyser 


The  introduction  of  this  book 
states  that  the  book  was  written  for 
two  audiences.  For  those  who  have 
a real  interest  in  learning  how  to  use 
computers  and  for  those  who  must 
live  with  computers  and  had  better 
know  a tittle  about  them.  It's  the  re- 
viewer’s thought  that  this  book  may 
tell  the  second  audience  somewhat 
more  than  they  wish  to  know. 

For  the  first  audience  the  book  is 
well  organized,  reminiscent  of  lan- 
guage manuals  used  by  programmers. 
This  book  is  useful  for  reference  as 
well  as  for  study  and  might  well  be 
used  in  a beginning  computer  class- 
room. It  is  Interesting  to  note  that 
INTERFACE  AGE  Magazine  was 
given  credit  for  the  introduction 
commercially  of  Floppy  ROM™,  a 
read  only  memory  on  disc  — a well 
done  comment. 

Of  help  to  the  beginner  is  that  the 
author  uses  many  drawings  and  pic- 
tures to  illustrate  concepts  often 
difficult  to  understand  with  only 
words  to  guide  them.  Almost  every 
page  has  some  picture  frequently 
combined  with  comments  in  the  pic- 
ture itself,  giving  even  greater  clari- 
ty. In  spite  of  the  techniques  used  to 
increase  understandability  this  is 
not  a book  to  be  read  in  two  hours. 

In  the  introduction  much  is  said  of 
the  possibilities  of  computer  fraud 
in  today's  society,  yet  it  was  dis- 
appointing to  find  nothing  on  this 
subject  in  the  book  itself*  For  those 
who  work  only  in  the  general  area  of 
computers,  for  those  who  don’t  care 
if  it's  an  8-bit  machine  or  not,  it 
would  have  been  immensely  valu- 
able to  have  mentioned  a few  small, 
but  vitally  important  things  that  can 
be  done  to  minimize  fraud,  for  exam- 
ple, separation  of  duties,  program- 
ming standards,  counts  of  records, 
standard  auditing  procedures,  etc. 

The  book  seems  structured  for 
the  new  mini  or  microcomputer  user. 
It  will  make  a good  basis  for  an  indi- 
vidual interested  in  computer  hard- 
ware and  perhaps  software  to  a lessor 
extent,  but  for  the  second  audience 
referred  to  earlier,  it  is  not  very 
valuable.  It  Is  too  technical  to  stimu- 


late interest  from  a tired  supervisor. 
It  gives  little  information  to  help  him 
to  use  the  computer  in  increasing 
company  efficiency  or  to  under- 
stand problems  which  frequently 
develop  in  the  computer  room  or  to 
work  better  with  computer  person- 
nel. I am  thinking  of  the  problems 
caused  by  the  cold  in  the  computer 
room,  by  programs  which  worked 
well  for  eight  years  and  suddenly 
won’t  work  at  all,  of  head  crashes 
and  ail  the  other  things  that  can 
drive  otherwise  intelligent,  sensitive 
peopletobegrossly  impolite. 

I would  recommend  this  book  to 
the  members  of  the  first  audience. 
Difficult  concepts  are  made  easy 
and  it  is  well  set  up  for  reference 
use  because  of  a quick  index  which 
follows  the  table  of  contents. 


THE  UNIVERSAL  ELIXIR, 
AND  OTHER  COMPUTING 
PROJECTS  WHICH  FAILED 

By  Robert  Glass,  88  pages,  $7,50 

Reviewed  by  Audrey  E.  Heyser 


Robert  Glass  is  somewhat  like  the 
farmer  who  hit  his  plow  mule  over 
the  head  with  a "2x4”  to  get  his  at- 
tention so  he  could  make  the  mule 
pull  the  plow.  Mr.  Glass  gets  the  at- 
tention of  his  readers  in  the  intro- 
duction with  his  great  sense  of 
humor  and  unique  approach  so  he 
can  teach  us  something.  Rather 
than  use  a positive  approach  of  de- 
scribing computer  philosophy,  pro- 
cedures, policies,  etc.  to  teach  us 
the  best  way  to  do  things,  he 
teaches  us  by  the  negative  method. 
The  book  consists  of  short  stories 
of  disasters  centered  around  com- 
puters. Each  short  story,  though 
dull,  starts  out  well  enough,  but 
seems  to  fizzle  out  at  the  end.  Thumb- 
ing through  the  book  one  finds  many 
funny  drawings  which  have  only  a 
slight  connection  with  the  stories. 

The  introduction  was  so  funny  and 
thoughtful  that  it  was  a kind  of  prom- 
ise to  the  reader  of  the  pleasure  and 
vicarious  experience  he  would  gain 
by  reading  the  short  stories.  But  the 
promise  isnot  fulfilled. 

The  one  redeeming  quality  may  be 
found  at  the  end.  A chapter  called 
How  to  Succeed  at  Admitting  Fail- 
ure. A warm,  sensitive  and  honest 
appraisal  on  how  to  handle  failure,  if 
is  a chapter  well  worth  reading. 
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By  A.  A.  Perez, 


Over  the  past  several  months  we  have  printed  many 
types  of  software  articles  ranging  from  the  extremely 
complex  business  programs  by  Bud  Shamburger,  to  elo- 
quently written  small  games  like  Gary  Young  s Tax  Man. 
During  this  period  of  time  we  have  been  reasonably  for- 
tunate in  determining  the  reliability  of  the  programs. 

Reliability  of  software  is  important  to  us  as  a maga- 
zine. We  want  the  reader  to  view  us  as  a use  book,  some* 
thing  that  can  be  picked  up  with  a feeling  of  what  is  pre- 
sented is  worthwhile.  Occasionally  a problem  arises, 
and  is  not  only  addressed  by  you  the  reader,  but  by  the 
editorial  staff. 

To  fully  appreciate  what  happens  when  a software 
problem  arises,  it's  important  to  view  the  process  of 
software  evaluation  from  the  magazine's  point  of  view. 

Rather  than  bore  you  with  the  mundane  tasks  of  arti- 
cle acceptance,  take  for  granted  that  we  are  discussing 
software  that  has  been  accepted,  and  is  being  prepared 
to  appear  in  some  issue  of  the  magazine. 

Basically  software  can  be  divided  into  five  broad  cate- 
gories: The  first  development  software  covers  the  areas 
of  assemblers,  algorithms,  loaders,  and  operating  sys- 
tems. This  is  not  to  say  that  all  development  software 
fails  within  this  narrow  frame,  but  they  are  representa- 
tive. The  next  category  is  tutorial  software,  this  type  of 
software  can  be  an  actual  working  program,  or  a discus- 
sion of  a concept.  In  some  cases  it  is  a mixture  of  both. 
The  last  three  categories:  games,  business,  and  scienti- 
fic software  can  be  grouped  together,  due  to  the  fact 
that  they  ail  require  legitimate  working  programs  to  be 
worthwhile. 

Therefore,  the  first  order  of  business  for  the  software 
editor,  or  evaluator  3s  to  determine  what  basic  category 
the  software  falls  under.  Armed  with  this  information 
the  task  of  determining  the  viability  of  the  software 
becomes  of  utmost  importance.  All  five  categories  pre- 
sent a different  set  of  problems  and  require  a definite 
method  of  evaluation. 

Tutorial  software  requires  that  the  concept  being  pre- 
sented be  fully  researched.  Not  only  through  the  author, 
but  by  resorting  to  the  time  honored  method  of  searching 
the  literature.  Errors  and  misinterpretations  are  then  edit- 
ed out.  and  the  final  article  is  put  together  for  publication. 

Software  that  presents  a working  program  of  some 
sort  must  also  be  researched,  and  of  course  tried,  to  in- 


Software Editor 


sure  its  reliability.  At  INTERFACE  AGE  we  are  able  to 
test,  inhouse,  most  BASIC  programs,  and  many  8080 
and  6800  assembly  language  programs.  For  software 
that  we  are  unable  to  test  correctly,  or  do  not  understand, 
we  forward  it  to  one  of  several  evaluators.  These  evalua- 
tors, in  our  opinion,  possess  the  knowledge  and  exper- 
tise to  make  the  necessary  corrections  and  comments. 
However,  even  with  all  these  so-called  safeguards 
built  in,  something  slips  by  to  make  us  look  a little  bit 
stupid.  Our  saving  grace  is  the  reader  who  quickly  rises 
to  the  need  and  pinpoints  the  problem. 

! would  like  to  say  that  we  purposely  put  in  a Zinger  to 
see  if  you’re  awake,  but  that  is  definitely  not  the  truth. 
Our  goal  is  to  provide  the  best  possible  software  available. 

Throughout  the  course  of  1978  you  will  be  seeing 
more  Floppy  ROMs™,  useful  development  software, 
games,  and  general  software.  The  main  thrust  will  be 
small  business  software.  Our  December  issue  will  tie  it 
all  together  with  a complete  book  of  business  programs 
andadouble-sided  Floppy  ROM. 

Hopefully  this  will  give  you  an  idea  of  the  process  we 
go  through  month  after  month.  We  wish  that  the  system 
was  perfect,  but  it  isn’t  and  consequently  we  are  open  to 
any  suggestions  you  may  have. 

Turning  now  to  what’s  available  this  month.  The  January 
issue  presented  the  first  part  of  Gary  Young’s  Tax  Man 
program.  We  now  give  you  the  full,  complete  listing  of 
the  game  and,  yes,  it  does  run.  The  second  article  pre- 
sents an  old  method  of  error  correction  and  Ed  Comer 
gets  the  point  across  in  ■Hamming’s  Error  Corrections,” 
Alan  Miller  graces  our  pages  once  again  with  another 
piece  of  well-written  software  In  TAPEMONT  Follow- 
ing right  behind  is  Fred  LaPlante  s article  on  Random 
files,  possibly  the  best  oneon  this  subject  todate. 

The  last  two  articles  shift  gears  a little  by  providing 
something  for  the  calculator  buffs,  and  game  players. 
Professor  Martin  Patf  discusses  a method  of  using  your 
programmable  calculator  to  model  experimental  data. 
Professor  Patt  not  only  presents  his  subject  in  detail, 
but  gets  you  to  wondering  about  other  applications  for 
programmable  calculators.  Joe  Jaworski  puts  the  cap 
on  this  month's  software  section  by  letting  you  rule  the 
world,  in  his  article  ’World  Power.” 

This  month  s software  articles  should  keep  you  all 
busy  until  next  month. 
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SOFTWARE  GAMES 


The  Tax  Man  — Part  2 


By  Gary  O.  Young 


For  those  of  you  who  enjoyed  reading  Gary's  Tax  Man 
article , in  the  January  issue t here  is  the  complete  game 
listing.  We  think  that  once  you  get  the  program  up  and 
running  you  will  find  it  not  only  fun  hut  informative . 

—Editor 


10000  THE  TAX  MAN  (1040  PROGRAM) 

10100  REM  BY  GARY  YOUNG 
10200  REM  PO  BOX  1532 
10300  REM  STUDIO  CITY,  GA  91604 

10400  REM  WRITTEN  FOR  AN  IMSAl  0060  USING  NQRTHSTAR  DOS  BASIC  AND 
10500  REM  24 K OF  MEMORY 
10600  REM  JULY  1977 
10700  REM 

10000  PRINT  ’1040  tax  PROGRAM  VERSION  4 
10900  DIM  T1  (4,101,12(4.1 1) 

11000  DATA  0.2200.0.0 

11100  DATA  2200  >2700. 14 

11200  DATA  2700,3200,70,15 

1 1 300  DA  T A 3200;3700. 145,16 

1 1 400  DATA  3700.4200.225, 1 7 

1 1 500  DATA  4200.6200,3 10,19 

1 1600  DATA  6200.3200,690,21 

1 1 700  DATA  8200, 1 0200, 1110,24 

1 1 BOO  DATA  1 0200 , 1 2200. 1 590, 25 

11900  DATA  12200.14200,2090,27 

12000  DATA  14200,16200,2630,29 

12100  DATA  16200,18200,3210.31 

12200  DATA  13200,20200,3830.34 

1 2300  DATA  20200.22200 ,451 0.36 

12400  DATA  22200,24200,5230.36 

12500  DATA  24200.28200,5990,40 

12600  DATA  23200.34200,7590,45 

12700  DATA  34200,40200,10290,50 

12600  REM  CALIF  STATE  SINGLE  TAXPAYERS 

12900  DATA  0,2000,0.1 

1 3000  DATA  2000, 3500,20 , 2 

13100  DATA  3500,5000,50,3 

13200  DATA  5000,6500,95,4 

13300  DATA  6500,8000,155,5 

13400  DATA  3000,9500,230.6 

13500  DATA  9500,11000,320.7 

1 3600  DATA  11 000. 1 2500 , 4 25,8 

13700  DATA  12500,14000,545.9 

13800  DATA  14000,15500,660  10 

13900  DATA  15500.1000000,830,11 

14000  FOR  J = 1 TO  18 

14100  READ  T1  (1 t J ),T  1 (2, JJ.T  1 (3, J )tT  1 (4,  J) 

14200  NEXT  J 

14300  FOR  J = l TO  11 

14400  READ  T2(1,J),T2|2,J),T2(3.J)J2(4,J) 

14500  NEXT  J 
14600  DIM  A4SI8) 

14700  DIM  A(80) 

14000  KI^GO 

14900  REM  Ml  JS  THE  MODE,  M2  IS  FIRST  TAB,  M3  IS  SECOND  TAB 

15000  REM  M4  = SET  PAPER  SWITCH 

15100  M4  = 0 

15200  M2  = 25  M3  =33 

15300  INPUT  “NEW  OR  OLD  RUN?  ” A1S 

15400  IF  A1S=  “NEW  THEN  16300 

15500  IF  A1S<  >‘'GLD“  THEN  15300 

15600  INPUT  “FILE  NAME7'\A2S 

15700  OPEN  #0,A2$ 

15800  FOR  J=  1 TO  K1 
15900  READ  fl0,A(J) 

16000  NEXT  J 
16100  CLOSE  flO 
16200  GOTO  16700 
16300  FOR  J n 1 TO  K1 
16400  A(J)  = 0 
16500  NEXT  J 
16600  GOTO  17300 

1 6700  INPUT  “LIST  OR  UPDATE?  ",A3S 
16800  IF  A3$  = “LIST"  THEN  17900 
16900  IF  A3S  ^ “UPDATE"  THEN  17100 
17000  GOTO  16700 
17100  IF  A13=  “OLD"  THEN  17600 
17200  REM  Ml  =0  FOR  UPDATING  NEW 
17300  M 1 = 0 
17400  GOTO  18300 

17500  REM  Ml  = 1 FOR  UPDATING  OLD 
17600  Ml  = 1 
17700  GOTO  18300 

17800  REM  Ml  =2  FOR  LISTING  ONLY 
17900  Ml  = 2 

18000  IF  M4>0  THEN  18300 
18100  M4  = 1 

16200  INPUT  SET  PAPER  AND  RETURN  ",A3S 
16300  J 1 = 0 

18400  REM  UPDATE  NEW  OR  LIST  (SEQUENTIAL  OPERATION) 

16500  IF  Ml  = 1 THEN  18800 
18600  GOTO  19000 
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16700  REM  UPDATE  OLD  LOOP 

16600  INPUT  “LlNE?r',J1 

18900  I F J 1 = 999  THEN  47200 

19000  REM  BEGIN  CYCLING  THRU  THE  LINES 

19100  IF  M1<  >1  THEN  19300 

19200  IF  J1<  >1  THEN  19800 

19300  PRINT  “001  NUMBER  OF  EXEMPTlONS“,TAB(M2|,%3l,A(8| 
19400  IF  Ml  =2  THEN  19900 
19500  INPUT  A(8) 

19600  IF  Ml  = 1 THEN  18800 

19700  GOTO  19900 

19800  IF  JK  >10  THEN  20400 

19900  PRINT  “010  WAGES,  SALARIES,  TIPS  M , TA  B ( M 3), %9F2t  Af  1 ) 
20000  IF  Ml  =2  THEN  20500 
20100  INPUT  A(1) 

20200  IF  Ml  = 1 THEN  18800 

20300  GOTO  20500 

20400  IF  JK  >12  THEN  21000 

20500  PRINT  “012  DIVIDENDS' ,TAB(M3),%9F2,A(2) 

20600  IF  Mi  = 2 THEN  21100 
20700  INPUT  A (2) 

20800  IF  Ml  = 1 THEN  18800 

20900  GOTO  21100 

21000  IF  J1<  >14  THEN  21600 

21100  PRINT  “014  INTEREST  lNCOME"rTAB(M3).%9F2,A(3) 

21200  IF  Ml  =2  THEN  21700 
21300  INPUT  A(3) 

21400  IF  Ml  = 1 THEN  18800 

21500  GOTO  21 700 

21600  IF  JK  >15  THEN  22500 

21700  PRINT  “015  OTHER  INCOME,',TAe(M3),%9F2,A(4) 

21800  IF  Ml  = 2 THEN  22600 
21900  INPUT  A(4) 


22000  IF  Ml  = 1 THEN  18800 

22100  INPUT  “DO  YOU  WANT  TO  DO  BUSINESS  CALC?  MrA4$ 

22200  IF  A4$  = “N"  THEN  28600 

22300  IF  A4$<  > "Y”  THEN  22100 

22400  GOTO  22600 

22500  IF  JK  >40  THEN  23200 

22600  IF  A(18)=0  AND  Ml  = 2 THEN  28600 

22700  PRINT  “040  GROSS  INCOME  ON  BUS.''.TAB(M2),%9F2  A(18) 
22800  IF  Ml  =2  THEN  23300 
22900  INPUT  A(18) 

23000  IF  M 1 = 1 THEN  18800 

23100  GOTO  23300 

23200  IF  J1<  >100  THEN  24100 

23300  PRINT  “100  MILES  TRAVELED" ,TA8<M2L%9F2,A<17) 

23400  IF  Ml  = 2 THEN  23700 
23500  INPUT  A(  17) 

23600  IF  Ml  = 1 THEN  18800 
23700  Cl  * A(17)M5 

23800  PRINT  MILEAGE  EXPENSE", TAB(M2),%9F2.C1 

23900  IF  Ml  = 2 THEN  24200 

24000  GOTO  24200 

24100  IF  JK  >110  THEN  24700 

24200  PRINT  “110  PLANE,  BUS,  TAXriTAB(M2)1%9F2,A(19J 
24300  IF  Ml  = 2 THEN  24800 
24400  INPUT  A{  19) 

24500  IF  Ml  = 1 THEN  18800 

24600  GOTO  24800 

24700  IF  JK  >120  THEN  25300 

2 4800  PRINT  “120  ADVERTISING  ,\TAB(M2),%9f2,A(2C) 

24900  IF  Ml  = 2 THEN  25400 
25000  INPUT  A(20) 

25100  IF  Ml  a 1 THEN  18800 

25200  GOTO  25400 

25300  IF  JK  >130  THEN  25900 

25400  PRINT  “130  OFFICE  EXPENSES’  ,TAB(M2JJ% 9 F2.AI21 ) 

25500  IF  Ml  = 2 THEN  26000 
25600  INPUT  A(21) 

25700  IF  Ml  = 1 THEN  18800 

25800  GOTO  26000 

25900  IF  J1<  >140  THEN  26500 

26000  PRINT  “140  DEPRECIATION 11  ,TAB(M 21  %9F2,AI22) 

26100  IF  Ml  a 2 THEN  26600 
26200  INPUT  A(22) 

26300  IF  Ml  = 1 THEN  13800 

26400  GOTO  26600 

26500  IF  JK  >145  THEN  27100 

26600  PRINT  “145  HEPAIRS,TAB(M2),%9F2,A[22) 

26700  IF  Mt  = 2 THEN  27200 
26800  INPUT  A{23) 

26900  IF  Ml  = 1 THEN  13800 

27000  GOTO  27200 

27100  IF  J1<  >150  THEN  27700 

27200  PRINT  “150  TAX  ON  EQUIPMENT ',TAB(M2).% 9 F2  A|24) 

27300  IF  Ml  =2  THEN  27800 

27400  INPUT  A(241 

27500  IF  Ml  = 1 THEN  18800 

27600  GOTO  27800 

27700  IF  J1<  >160  THEN  28900 

27800  PRINT  “160  JOURNALS  AND  MAG”  TAB(M2)  %0F2  A(25) 
27900  IF  Ml  = 2 THEN  28200 
28000  INPUT  A (25) 

28100  IF  Ml  = 1 THEN  18800 


“H  A,17>  -15+  AH9H-  A(2G)+  A(21)+  A(22)+  A(23f  + A(24)h 

28300  PRINT TOTAL  EXPENSES’  JABfM2);% 9 F2,A(35 1 

28400  A(36)  = A(18)-A(35> 

28500  PRINT NET  BUSINESS  INCOME' ,TAB<M3).%9F2  A(36> 

28600  A15)  = A(1)  + A (2)  + A(3)  + A(4)  + A(36) 


A(25) 
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2-8700  PRINT TOTAL  INCOME". TA0(M3k%9F2  A(5ji 

288DO  GOTO  29000 

28900  IF  JK  >50  THEN  20200 

29000  PRINT  -050  ADJUSTMENTS  TO  INCOME"  TAB(M3),%9F2  A(6) 
29100  IF  Ml  = 2 THEN  29400 
29200  INPUT  A (6) 

29000  IF  Ml  = 1 THEN  18800 
294 Q0  A(7)  = A(5)-  A(6l 

29500  PRINT ADJUSTED  GROSS  INCOME  JAB(M5K%9F2  Ai7) 

29600  PRINT 

29700  IF  MK  >0  THEN  30300 

29800  INPUT  WANT  TO  ITEMIZE  DEDUCTIONS?  " A4$ 

29900  IF  A4S  = N THEN  36700 
30000  IF  A4S<  y r THE N 29800 
30100  GOTO  30300 
30200  IF  J1<  >200  THEN  30800 

30300  PRINT  "200  MEDICAL  INSURANCE"  ,TAB(M2L%9F2  A{40) 
30400  IF  Ml  = 2 THEN  30900 
30500  INPUT  A|40) 

30600  IF  Ml  = 1 THEN  18800 

30700  GOTO  30900 

30800  IF  JK  >210  THEN  31400 

30900  PRINT  -210  MEDICINE  AND  DRUGS", TASlM2),%9F2>A(41) 
31000  IF  Ml  =2  THEN:  31500 
31100  INPUT  AMI) 

31200  IF  Ml  = 1 THEN  18800 

31300  GOTO  31500 

31400  IF  JK  >220  THEN  33300 

31500  PRINT  ■'220  OTHER  MEDICAL  EXPENSE",TAB*M2),%9F£,A<42) 

31600  IF  Ml  = 2 THEN  31900 

31700  INPUT  A(42J 

31800  IF  Ml  s 1 THEN  18800 

31900  Cl  = A(41)}2 

32000  IF  C1>150  THEN  Cl  = 150 

32100  C2*  A(7}\01 

32200  C3=AH1>-C2 

32300  IF  C3<0  THEN  C3=Q 

32400  C4  = A^AO)  - Cl 

32500  C5  = C3  + Aj40)  - Cl  + A|42) 

32500  CG=A(7)T03 
32700  C7^C5-C6 
32800  IF  C7<0  THEN  C7^0 
32900  A(43Ji  = Cl  + C7 

33000  PRINT MEDICAL  DEDUCTION" JAB1M2),%9F2,A(43) 

331 00  IF  Ml  is  £ THEN  33400 

33200  GOTO  33400 

33300  IF  JK  >240  THEN  33900 

33400  PRINT  "240  STATE  AND  LOCAL  TAX",TAB|M2L%9F2,A(44| 
33500  IF  Ml  = £ THEN  34000 
33600  INPUT  A(44) 

33700  IF  Ml  s 1 THEN  1B8DQ 

33800  GOTO  34000 

33900  IF  JK  >250  THEN  34500 

34000  PRINT  -250  OTHER  T AX  ES  ‘ \ Y AB( M 2}, % 9 F2, A(46) 

34100  IF  Ml  = 2 THEN  34600 
34200  INPUT  A (45) 

34300  IF  Ml  = 1 THEN  18800 

34400  GOTO  34600 

34500  IF  JK  >260  THEN  35100 

34600  PRINT  '£60  INTEREST  EXPENSE"  JAB(M2L%9F2.A|46) 

34700  IF  Ml  = 2 THEN  35200 
34800  INPUT  A{46) 

34900  IF  Ml  = 1 THEN  18800 

35000  GOTO  35200 

35100  IF  JK  >270  THEN  35700 

35200  PRINT  ' 270  CONTRIBUTIONS  \TASlM2),%9F21A(47) 

35300  IF  Ml  = 2 THEN  35800 
35400  INPUT  A(47) 

35500  IF  Ml  s 1 THEN  18800 

35600  GOTO  35800 

35700  IF  J1<  >280  THEN  36300 

35B0Q  PRINT  "280  CASUALTY  OR  THEFT".TAB{M2),%9F2.A(48] 

35900  IF  Ml  =2  THEN  36400 
36000  INPUT  A(4B) 

36100  IF  Ml  = 1 THEN  18800 

36200  GOTO  36400 

36300  IF  JK  >290  THEN  36800 

36400  PRINT  -290  Ml  SC  DEDUCTIONS"  JABfM2K%9F2.A09) 

36500  IF  Ml  =2  THEN  36800 
36600  INPUT  A{49) 

36700  IF  Ml  = 1 THEN  18800 

36800  A(50)  = A(43>  + A(44)  + At45>  + A[48>  + AH  7)  + A|48)  + A (49) 

36900  PRINT ITEMIZED  DEDUCTIONS", TABfM3K;.9F2,A(5Q) 

37000  D = Af7)' . 16 

37100  IF  D>170G  THEN  MQ) = D ELSE  A(9)^  1700 
37200  IF  A<9»24«J  THEN  A}9)  = 2400 

37300  PRINT  “*  STANDARD  DEDUCTION  LTABiM3),%9F2  At9) 
37400  IF  A(9)>A|50)  THEN  37800 

37500  PRINT ITEMIZED  DEDUCTIONS  USED" 

37600  A(9)=  Ai50| 

37700  GOTO  37000 

37 BOO  PRINT  * STANDARD  DEDUCTIONS  USED 
37900  A{10)  s=  A(H)f750 

38000  PRINT  ■■***  STANDARD  EXEMPTION ",TAB(M3|,%9F2,A|  10) 
38100  A(1 1 ) = A(7|  - A(9)  ~ A|10) 

3620D  PRINT  STANDARD  EXEMPTION  .TAB(M3),%0F2,A(i1| 

38300  PRINT 

38400  REM  TAX  CREDITS 

38500  CT  =35’A(B) 

38600  C2  ^ .02’ AD  1) 

38700  IF  C2>180  THEN  C2=  180 

3B800  I F C2<C  1 THEN  C2  = C 1 

38900  PRINT  1 1 1 TAX  CREDIT  7TAB(M3Leb9F2,C2 

39000  GOTO  39200 

39100  IF  J1<  >86  THEN  40700 

39200  PRINT  "086  OTHER  TAXES  OWED’,<TAB(M3)1nb9F2.An2) 

39300  IF  Ml  =2  THEN  39600 
39400  INPUT  AN 2) 

39500  IF  Ml  ^ 1 THEN  18800 
39600  G1  = Afll) 

39700  GOSU6  48800 
39800  A (29|=  T1 

39900  PRINT  FEDERAL  TAX  '. TAB(M3|.^9F2,A(29) 

40000  GOSUB  50300 
40100  Al30)  = T3 

40200  PRINT F . LC A, ' M A B rM3) , %9F2 , A(30) 


40300  A(1 3K  A(29)  + A(1 2}  + A(30)  - C£ 

40400  PRINT TOTAL  FEDERAL  TAXES  QWED",TAB(M3),%9F2  A(13) 

40500  PRINT 

40600  GOTO  40B0Q 

40700  IF  JK  >90  THEN  41300 

40800  PRINT  -090  FEDERAL  TAX  WITHHELD", TAB(M3k%9F2  A(14i 
40900  IF  Ml  = 2 THEN  41400 
41000  INPUT  All  4) 

41100  IF  Ml  s 1 THEN  18800 

41200  GOTO  41400 

41300  IF  JK  >95  THEN  41900 

41400  PRINT  "095  ESTIMATED  TAX  PAYMENTS'', TAB{M3L^9F 2, A<1 5) 
41500  IF  Ml  ^£  THEN  42000 
41600  INPUT  Ad 5) 

41700  IF  Ml  = 1 THEN  18800 

41800  GOTO  42000 

41900  IF  JK  >97  THEN  43600 

42000  PRINT  "097  F.J.C.A.  WITHHELD"  JAB(M'3).%9F2tA(27) 

42100  IF  Ml  = 2 THEN  42400 
42200  INPUT  A(27) 

42300  IF  Ml  s l THEN  18800 
42400  A(16}=  Ad5i+  A(14)+  A(27) 

42500  PRINT TOTAL  TAX  PAYMENTS" .TAB|M3|  %9F2,Ad6) 

42600  PRINT 

42700  Cl  = Ad6)-  A(13) 

42000  IF  CKO  THEN  43200 

42900  PRINT IRS  OWES  YOU  " JAB(M3L549F2PC1 

43000  PRINT 
43100  GOTO  43700 
43200  Cl  = ABS(Ct) 

43300  PRINT  YOU  OWE  IRS  " .TAB(M3}.%9F2,C  I 

43400  PRINT 

43500  GOTO  43700 

43600  IF  J1<  >98  THEN  44200 

43700  PRINT  "098  CALIF  TAX  WITHHELD"  TAB{M3),%9F2,At2S| 

43600  IF  Ml  = 2 THEN  44300 
43900  INPUT  A|28) 

44000  IF  Ml  = 1 THEN  18800 

44100  GOTO  44300 

44200  IF  JK  >93  THEN  47000 

44300  PRINT  "093  CALIF  ESTIMATED  PAYMENTS'  ,TAB(M3),%9f2  A(32} 
44400  IF  M 1 - 2 THEN  44800 
44500  INPUT  A £32} 

44600  IF  Ml  = l THEN  18800 

44700  REM  CALIFORNIA  STANDARD  DEDUCTIONS 

44800  Cl  = 1000  -At8j 

44900  G1=A(6)-Cr 

45000  PRINT CALIF  STANDARD  DEDUCTIONS"  1TASlM3},%9F2ICl 

45100  PRINT CALIF  TAXABLE  INCOME"  JABiM3),a*  9F£,G  l 

45200  GOSUB  49500 
45300  A(31KT2 
45400  A(33l-  A(3£)  + A(28) 

45500  PRINT  * ’ ■ ' TOTAL  CALIF  TAX  PAID  ,TA&|M3),%9F2,A(33) 

45600  PRINT TOTAL  CALIF  TAX  OWED",TAB(M3),%9F2,A(3l) 

45700  C1  = AI33|-  A(31j 
45600  IF  Cl.  0 THEN  46100 

45900  PRINT  ♦♦  OWE  CALIF  TAX'  ,TAB(M3k%9F£,ABS(Cl) 

46000  GOTO  46200 

46100  PRINT REFUND  CALIF  TAX  "JAB(M3k%9F2,G1 

46200  PRINT  PRINT  PRINT 

46300  PRINT  ■"FED  TAX  % OF  INCOME  ",TAB|M3.%9F2rA(l3)fAi7r  100 

46400  PRINT CALIF  TAX  % OF  INCOME  '.TABlM3).%9F2,Ai3l  l/A(7)'  1O0 

46500  PRINT  F f.C.A-  % OF  I N GO M E , T AB{ M 3), % 9 F2,  A(3Q)M,(7) ' 1 00 

46600  T3  = A(13)  4 A(3l ) + A(30) 

46700  PRINT TOTAL  TAX  % OF  INCOME" JAB|M3|.%9F2.T3*100W| 

46800  PRINT  PRINT  PRINT 
46900  IF  MK  >1  THEN  47200 

47000  PRINT  LINE  NO.'\%4l,JV  NOT  RECOGNIZED" 

47100  GOTO  18800 
47200  IF  Ml  = 2 THEN  51300 

47300  INPUT  OO  YOU  WANT  TO  SAVE  THE  RESULTS?  \A4$ 

47400  IF  A4S  = "N"  THEN  48200 
47500  IF  A45<  >"Yf’  THEN  47300 
47600  INPUT  "OUTPUT  FILE  NAME?  M,A4$ 

47700  OPEN  W0.A46 
47800  FOR  J ^ 1 TO  K1 
47900  WRITE  #0,A(J> 

48000  NEXT  J 
48100  CLOSE  M0 

46200  INPUT  ' DO  YOU  WANT  A LISTING?  ".A4S 
48300  IF  A4S“"N"  THEN  51300 
48400  IF  A4$>.  >'Y  THEN  48200 
48500  GOTO  17900 

48600  REM  ACTUAL  CALCULATION  SUBROUTINE 

48700  REM  FEDERAL  TAX  CALCULATION 

48800  FOR  J = 1 TO  18 

48900  IF  G1>T1|2J)  THEN  49209 

40000  T1  ^ Tt(3Jl+lGl  -Tl|LJ))*Tl(4hJ)+.0l 

49100  GOTO  49400 

49200  NEXT  J 

40300  PRINT  -AMOUNT  NOT  IN  FED  TAX  TABLE'LGl 
49400  RETURN 

49500  REM  STATE  TAX  CALCULATIONS 

49600  FOR  Ja  1 TO  11 

49700  IF  G1  >12(2.4)  THEN  50000 

4 9&0O  T2^  T£(3.J|+ G1  - TZ{1JN‘T2(4 J)\01 

49900  GOTO  50200 

50000  NEXT  J 

50100  PRINT  - AMOUNT  NOT  IN  CALIF  TAX  TABLE",G1 
60200  RETURN 

50300  REM  F1CA  CALCULATION 
£0400  G1  = Ad) 

50500  IF  G1.  -16500  THEN  Gl  - 16500 
50600  T3  = GT.0&9 
50700  IF  Gl  s 16500  THEN  RETURN 
50800  G2=  Gl  + A(36} 

50900  IF  G2> 16500  THEN  G2  = 16500 
51000  G2=  G2-  Gl 
51100  T 3 = T3  4 G2 ' ,079 
51200  RETURN 

51300  INPUT  'WANT  ANOTHER  RUN?  MtA4S 

51400  IF  A45  ==  -Y"  THEN  51600 

51500  STOP 

51600  A IS  = "OLD 

51700  GOTO  16700 

READY 
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Hamming’s  Error  Corrections 

By  Ed  Comer 


Imagine  that  you  have  loaded  your  micro  system,  using 
the  new  Kansas  City  Standard,  when  the  program  bombs 
because  of  tape  read  errors.  Frustrating?  This  is  not  a 
new  problem,  nor  one  restricted  to  computer  hobbyists. 
This  problem  has  been  experienced  by  most  people  in- 
putting data  from  a magnetic  medium,  and  the  cassettes 
that  hobbyists  use  will  amplify  the  problem.  Someone 
else  can  expound  upon  how  the  data  recording  method 
or  equipment  created  the  errors,  I would  like  to  talk 
about  getting  rid  of  them.  In  fact,  instead  of  rehashing 
how  to  detect  errors  (CRCt  CHECKSUM,  etc*),  I want  to 
explore  a method  of  corrective  action . In  other  words, 
let’s  correct  errors  as  they  are  read  in,  in  order  to  avoid 
rewinding  the  tape  if  an  error  is  detected. 

After  errors  are  detected,  in  most  systems,  the  normal 
action  is  to  rewind  the  tape  and  start  over.  If  no  additional 
errors  occur,  the  load  wilt  complete*  repeated  errors 
could  turn  a simple  program  into  an  all-day  affair.  In  situ- 
at  ions  where  a slow  input  medium  such  as  the  KC  Stan- 
dard is  being  used,  simply  detecting  errors  saves  little 
time  over  a complete  load,  unless  your  luck  is  with  you. 
The  first  problem  is  to  detect  the  errors.  The  simplest 
method  is  to  load  and  run.  If  the  load  runs,  so  far  so 
good*  If  it  does  not  run  then  you  have  detected  an  error. 
It  would  be  desirable  to  avoid  a complete  load  before  er- 
rors are  detected.  Hence  enter  the  error  checking  pro- 
grams previously  mentioned.  These  programs  would 
record  the  data  in  a prescribed  format,  and  upon  play- 
back check  for  the  same  format  as  was  recorded.  The 
methods  most  commonly  used  are  (1)  a per-byte  parity 
check,  (2)  a word  block  math  checksum,  (3)  a word  block 
logically  generated  CRC  cycle  redundancy  check.  As  I 
said,  these  methods  are  much  used  and  detailed  expla- 
nations of  them  can  be  found  in  many  references.  For 
the  purposes  of  this  article  let's  pick  simple  PARITY  as 
our  error-detecting  method, 

I do  not  advocate  anything  new  to  the  computer 
world,  only  that  I suggest  the  micro-software  adaptation 
of  big  machine  hardware  that  has  existed  for  many  years. 

The  parity  bit  wtlf  detect  ah  error  on  the  total  word, 
and  allow  the  program  to  flag  that  word  as  containing  an 
error.  Now  the  problem  is:  which  bit  is  in  error?  This 
problem  was  solved  by  a Beil  Labs  mathematician  named 
Hamming,  in  the  19603s.  Hamming’s  idea  was  to  add  par- 
ity bits  to  the  word  so  that  each  parity  bit  checks  only  a 
part  of  the  word.  Whenever  an  error  is  detected,  the 
mathematical  combination  of  these  “Hamming  bits” 
will  allow  the  correction  of  the  bit  in  error. 

We  will  take  our  8-bit  word  and  add  three  Hamming 
bits  and  one  parity  bit  to  it.  This  wilt  require  splitting  up 
the  word  as  shown  in  Figure  1*  The  data  bits  are  a to  e, 
while  each  8-bit  word  has  two  sets  of  Hamming  and  par- 
ity bits,  indicated  by  X and  P,  The  fact  that  each  8-bit 
word  will  take  two* words  to  express  it,  doubling  the  ioad 
time,  is  offset  by  the  fact  that  each  load  will  be  error  free. 

To  write  the  data  word  onto  the  tape  the  program  will 
code  the  data  bytes  as  shown  in  Figure  2.  To  illustrate, 
let’s  code  the  8080  CALL  instruction  (315)  as  it  would  be 
done  by  this  Hamming  program* 

The  XI  Hamming  bit  is  made  a zero  or  one  to  give  odd 
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parity  to  bits  0,  2 and  3.  This  can  be  seen  by  examining 
Figure  2.  Thus  for  our  example  “315”,  xl  = 0.  This  is  be- 
cause the  first  word  contains  bits  ABCD  which  are  1101. 
A = 1 ,B  is  not  looks  at  by  XI,  C - 1,  and  D=1.  This  is  an 
odd  number  of  ones,  so  XI  is  made  zero  to  keep  the 
number  of  ones  odd. 

The  X2  Hamming  bit  checks  bits  ATB  and  d.  A=1, 
B = 0,  C is  not  looked  at  by  X2,  D=  1 This  is  an  even 
number  of  ones,  so  X2  is  made  a 1 to  give  an  odd  number 
of  ones  for  this  check. 

The  X4  Hamming  bit  checks  bits  A,  B and  C.  A=1, 
B “ 0,  C - 1 , so  X4  - 1 . Now  the  first  portion  of  the  job  is 
completed  by  setting  the  parity  bit  to  equal  odd  parity 
for  the  word.  Out  first  word  of  the  format  used  in  Figure 
1 is  00111101.  The  remaining  high-order  bits  of  our  ex- 
ample are  encoded  in  the  same  manner  into  the  second 
word*  The  word  pair  is  recorded  onto  the  magnetic  tape, 
and  on  replay  can  be  reassembled  into  “315”. 

word  1 00111101  _ qi- 

word  2 01010100  “ 

Now  that  all  the  data  are  recorded  in  our  Hamming 
format,  we  can  reverse  the  operation  to  read  it*  Our  tape 
read  program  will  use  the  logic  shown  in  Figure  3 to  re- 
assemble the  data  into  their  originat  form*  All  the  Ham- 
ming information  will  only  be  used  for  error  correction, 
and  is  discarded  and  not  loaded  into  memory. 

In  the  flowchart  there  is  one  process  block  that  needs 
further  explanation  that  is  titled  “CORRECT  BAD  BIT*” 
Refer  to  Figure  4 for  a flowchart  of  the  “CORRECT  BAD 
BIT”  routine. 

Assume  that  bit  2 of  word  1,  of  our  example,  is  in  er- 
ror. By  going  through  Figure  4,  you  will  see  that  the  cor- 
rection code  value  will  equal  5.  The  program  will  then 
“FLIP”  the  bit  associated  with  correction  code  value  5 
according  to  Figure  2*  Thus  whatever  the  incorrect  value 
was,  it  is  now  corrected,  and  the  tape  goes  on! 
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By  Alan  R.  Miller 


TAPEMON  is  an  8080  Assembly  Language  program 
that  can  be  used  to  dump,  load,  and  verify  checksummed 
tapes.  The  Intel  HEX  checksum  format  is  commonly  used 
to  save  relatively  short  programs  on  paper  tape  because 
the  resulting  tapes  can  be  read  directly  when  fed  into  a 
teletype.  For  longer  programs,  especially  those  saved  on 
magnetic  tape  or  disc,  a binary  format  is  more  suitable. 
While  the  HEX  format  requires  two  bytes  on  tape  to  repre- 
sent each  byte  of  memory  (only  the  characters  0-9  and  A-F 
are  used),  the  binary  format  needs  only  one  byte  on  tape 
for  each  memory  byte.  As  a consequence  binary  tapes 
load  in  half  the  time  required  for  HEX  format  tape.  For  ex- 
ample, a 12K  BASIC  interpreter  on  paper  tape  can  be 
loaded  with  a teletype  in  20  minutes  if  the  object  tape  is 
in  a binary  format.  The  same  program  would  require  40 
minutes  to  load  if  punched  in  the  HEX  format. 

There  appears  to  be  no  standard  binary  format  cur- 
rently in  use.  Some  methods  use  a separate  checksum 
for  the  record  address  and  another  for  the  data.  Others, 
such  as  the  program  presented  here,  use  only  one  check- 
sum for  each  record.  Files  produced  with  TAPEMON  con- 
sist of  a leader,  a file  header  record,  one  or  more  data  rec- 
ords, an  end-of-file  record,  and  a trailer.  The  format  is: 


FILEHEADER 

r 

5£T[ 

filename  t 

comment 

SHORT  RECORD 

I 

3CH 

| rec  len 

| addr  L,H 

| data  | checksum  | 

LONG  RECORD 

L 

77  H | 

rec  len  L,H  ] 

[ addr  L,H  j 

[ data  | checksum  | 

END-OF-FILE  | 74H  | autostar}  addr  L,H  | checksum  | 


The  55  HEX  (125  OCTAL)  byte  at  the  beginning  of  the 
file  header  signals  the  beginning  of  the  file.  An  optional 
file  name  of  up  to  eight  characters  may  follow.  This  file 
name  may  contain  any  ASCII  printable  character  except 
a comma.  The  file  name  can  be  optionally  followed  by  a 
comma  and  a comment  of  up  to  eight  ASCII  printable  char- 
acters. A carriage  return  terminates  the  header  record. 

Data  records  consist  of  a record  header  byte,  a 1-  or 
2-byte  record  length,  a 2-byte  record  address,  the  data 
bytes  and  the  checksum  byte.  There  are  two  types  of 
data  records:  short  and  long.  Short  records  contain  less 
than  256  data  bytes;  long  records  contain  256  or  more 
data  bytes.  Data  records  start  either  with  a 3C  HEX  (74 
OCTAL)  byte  for  short  records,  or  with  a 77  HEX  (167  OC- 
TAL) byte  for  long  records.  The  recorder-header  byte  is 
followed  by  a T or  2-byte  record  length,  which  gives  the 
number  of  data  bytes  in  the  record.  A single  byte  is  used 
for  short  records  and  two  bytes  (least  significant  byte 
first}  are  used  for  long  records. 

The  record  address  follows  the  record  length.  It  con- 
sists of  two  bytes  (least  significant  byte  first)  and  gives 
the  location  where  the  first  data  byte  of  the  record  is  to 
be  stored.  The  data  bytes  appear  next  in  binary  form, 
one  byte  of  record  for  each  data  byte,  A checksum  byte, 


obtained  by  adding  without  carry  the  record  addresses 
(two  bytes)  and  the  data  bytes,  terminates  the  record. 
The  record  length  is  not  included  in  the  checksum.  This 
is  not  necessary  since  if  the  record-length  byte  is  incor- 
rectly read,  the  byte  which  is  incorrectly  calculated  to 
be  the  checksum  byte  will  be  the  wrong  one. 

A 4-byte  end-of-file  record  appears  after  the  last  data 
record.  The  first  byte  of  this  record  is  a 74  HEX  (164  OC- 
TAL), the  next  two  bytes  are  the  autostart  address  (least 
significant  byte  first),  the  address  where  the  program  is 
to  begin.  The  fourth  byte  is  a checksum  for  the  two-byte 
autostart  address. 

The  user  initializes  the  HEXMON  by  starting  at  the 
beginning  of  the  program  (the  label  START),  This  pro- 
duces the  statement: 

HEX  OR  OCTAL  INPUT? 

Type  an  “O”  and  a carriage  return  it  you  want  to  enter 
addresses  and  data  in  octal  format.  HEX-input  mode  is 
selected  by  typing  an  “H"  and  a carriage  return.  HEX- 
input  mode  will  also  be  selected  by  default  if  just  a car- 
riage return  is  typed.  The  program  then  prints  according- 
ly OCTAL  INPUT  or  HEX  INPUT  and  then  asks: 

RECORD  LENGTH? 


Enter  a 2-byte  record  length  in  the  previously  selected 
HEX  or  OCTAL  mode  (6  OCTAL  digits  or  4 HEX  digits) 
and  a carriage  return.  Typing  just  a carriage  return  will 
select  the  default  record  length  of  255  bytes  (377  OC- 
TAL, FF  HEX).  In  this  latter  case,  the  computer  responds 
with  the  statement  RECORD  LENGTH  255. 

The  printing  of  the  prompt  1£>:"  indicates  that  the 
main  portion  of  the  program  starting  at  the  label 
RESTRT  has  been  reached.  The  valid  commands  are 


“M”,  “R’\  ££N”,  llGM,  “D”,  “L",  l£E”,  £fiVp%  ££0”,  and  “C”.  If 
an  error  is  made  while  entering  the  task  or  the  ad- 
dresses that  follow,  type  a Control-X  and  this  portion  of 
the  program  will  be  restarted.  At  the  completion  of  any 
of  these  tasks,  control  will  return  to  this  point  with  a 
reprinting  of  the  prompt  The  current  mode  (OCTAL 
or  HEX  input)  and  the  record  length  can  be  determined 
by  typing  an  LlMM  (MODE).  The  input  mode  and  record 
length  can  be  reset  by  typing  an  JlR"  (RESET), 

Typing  an  “N!i  and  one  HEX  or  OCTAL  byte  will  reset 
the  number  of  NULLS  that  precede  and  follow  a dump. 
The  default  value  is  one  which  is  satisfactory  for  mag- 
netic tape.  The  value  should,  however,  be  reset  to  48 
HEX  (110  OCTAL)  for  paper  tape.  This  will  produce  a 
blank  6-inch  leader  and  trailer. 

Enter  a “G",  a 2-byte  address,  and  a carriage  return  to 
go  somewhere  else,  for  example  to  your  regular  monitor. 
Typing  a Controt-X  during  input  will  cancel  the  line  and 
restart  this  program.  A “WHAT?"  will  be  printed  for  im- 
proper input  (e.g.,  HEX  characters  when  in  OCTAL  mode). 

A portion  of  memory  can  be  dumped  to  tape  by  typing 
a £‘D”  (for  DUMP),  the  start  address,  the  stop  address, 
the  autostart  address  (two  bytes  for  each  address),  and 
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a carriage  return.  An  optional  file  name  of  up  to  eight 
characters  can  be  typed  after  the  autostart  address  and 
before  the  carriage  return.  Any  printable  ASCII  character 
except  a comma  can  be  used.  If  a file  name  is  entered, 
then  an  optional  comment  of  up  to  eight  characters  can 
also  be  used.  The  comment  can  contain  any  printable 
ASCII  character,  and  is  separated  from  the  file  name  by 
a comma.  For  example; 

>:F800:F91F:F803:PROM4,VER  4.1  <CR> 


will  dump  from  F80Q  to  F91F  with  an  autostart  address 
of  F803.  The  header  wi If  carry  the  file  namefcomment 
PROM,VER  4,1,  (The  colons  and  > symbol  are  printed  by 
the  program). 

If  an  error  is  made  during  entry  of  the  file  name  or 
comment,  type  a DEL  (RUB  OUT)  and  then  the  correct 
character,  A back  arrow  is  echoed  when  the  DEL  key  is 
pressed. 

A tape  can  be  loaded  by  typing  an  “L"  and  a carriage 
return.  The  keyboard  bell  will  ring  and  the  front  panel 
lights  (if  you  have  them)  will  change  when  the  file  header 
(55  HEX)  is  found.  This  feature  requires  six  additional 
bytes  and  an  additional  tape-input  routine,  one  is  used 
to  look  for  the  file  header  and  the  other  is  used  for  every* 
thing  else.  I feel  that  the  additional  complexity  is  worth 
it  since  I don't  have  to  wait  until  a tape  has  been  played 
through  to  find  out  that  I have  the  left  channel  plugged 
into  the  computen  but  the  program  I want  is  on  the  right 
channel. 

When  the  tape  has  successfully  loaded,  the  autostart 
address  will  be  printed  in  both  HEX  and  OCTAL.  The 
prompt  *l>:”  will  be  printed  indicating  that  the  program 
is  ready  for  the  next  task.  Another  way  to  load  a tape  is 
to  type  the  file  name  after  the  l,L"  command,  e,g. 

>;LPROM4  <CR> 

can  be  used  to  load  the  tape  made  in  the  tape  made  in 
the  above  example.  The  DEL  key  can  be  used  to  correct 
errors  made  while  entering  the  file  name.  If  the  file  name 
In  the  command  line  does  not  match  the  file  name  on 
the  tape,  the  task  is  terminated.  The  program  prints  an 
error  statement  followed  by  the  actual  file  name  and 
comment,  e.g, 

WRONG  FILE  NAME,  TRY:  PROM4,VER  4.1 

would  be  printed  if  the  incorrect  file  name  LPROIVI3 
were  given.  If  the  program  loads  correctly,  the  file  name, 
comments  and  autostart  address  are  printed. 

For  example: 

PROM4,VER  4,1  STARTS  AT  F803:3700O3 

would  appear  in  this  sample. 

A program  can  be  loaded  and  executed  by  typing  an 
*‘Ef\  optionally  a file  name  and  a carriage  return.  When 
the  program  has  been  loaded,  the  program  counter  will 
jump  to  the  autostart  address. 

A tape  can  be  loaded  at  other  than  its  normal  address 
by  typing  an  "O"  (for  offset),  a 2*byte  offset  address  (in 
the  current  OCTAL  or  HEX  mode),  optionally  the  file 
name  and  a carriage  return.  An  offset  of  0400  HEX 
(004000  OCTAL)  will  load  the  program  IK  bytes  (1024 
bytes)  higher  than  the  normal  address.  The  program  can 
be  loaded  4K  bytes  lower  than  the  normal  address  with 
an  offset  of  either  F000  HEX  (36O00O  OCTAL)  or  -1000 
HEX  (-020000  OCTAL).  If  for  example  an  offset  of  F000  is 
added  to  the  program  address  of  3000,  the  double  register 


add  gives  an  address  of  2000.  A negative  offset  value  is 
first  subtracted  from  zero  and  then  added  to  the  program 
address.  During  the  offset  load,  the  original  address  is 
added  to  the  checksum  so  that  it  is  properly  calculated. 
Of  course  the  jumps  and  calls  are  not  altered,  so  that 
the  program  will  not  run  at  the  new  location  if  there  are 
jumps  and  calls  addressed  for  original  location. 

MiTS  software  such  as  BASIC  and  the  Software  Pack- 
age II  assembler  is  provided  on  paper  or  magnetic  tape 
in  a binary  format  that  is  compatible  with  TAPEMON. 
This  software,  however,  also  contains  a reverse-loaded 
checksum  loader  ahead  of  the  main  program.  All  MITS 
programs  can  be  loaded  with  the  command  "CM  (for 
checksum)  and  a carriage  return.  The  checksum  loader 
at  the  beginning  of  the  tape  is  scanned  for  the  disable 
interrupt  command  (D!).  This  Dl  command  is  the  last 
byte  of  the  checksum  loader  and  now  represents  the  file 
header.  The  record  header  byte  of  3C  HEX  following  the 
checksum  loader  is  then  searched  for.  On  the  other 
hand,  absolute  tapes  made  with  the  MITS  Software 
Package  It  monitor  itself  are  fully  compatible  with  TAPE- 
MON and  can  be  loaded  with  the  “Lr\  “Er\  or  ’’O'1  com- 
mands, MITS  does  not  use  a checksum  on  the  end-of- 
file  record,  but  since  the  record  header  is  a 78  HEX  (170 
OCTAL)  rather  than  a 74  HEX.  TAPEMON  can  distinguish 
between  the  two  types  of  EOF  records. 

Tapes  loaded  with  TAPEMON  do  not  have  to  be  veri- 
fied since  they  are  checksummed.  If  the  load  operation 
was  completed,  the  tape  was  loaded  correctly.  Tapes 
dumped  with  TAPEMON  of  course  should  be  verified  to 
be  certain  that  they  were  properly  recorded.  A defective 
spot  on  the  tape  for  example  may  give  an  error.  Tapes 
can  be  verified  by  playing  back  the  tape,  typing  MV'\  op- 
tionally the  file  name,  and  a carriage  return. 

For  all  of  the  above  load  and  verify  operations,  the  two 
record-address  bytes  and  the  data  bytes  are  summed 
and  compared  to  the  checksum  value  at  the  end  of  each 
record.  If  the  two  do  not  match,  the  operation  is  ter- 
minated, and  the  message: 

CHECKSUM  ERROR  AT  F81Q:37O008 

is  printed  giving  the  value  of  the  H,L  register  pair  at  the 
checksum.  This  will  not  usually  be  the  location  of  the  er- 
ror. but  can  be  useful  in  deciding  whether  the  error  is  in 
the  tape  or  in  the  interface  circuitry.  If  a second  load  or 
verify  gives  the  same  address,  it  is  likely  that  the  tape  is 
the  problem,  whereas  if  the  address  is  different  the  next 
time,  the  fault  may  lie  with  the  hardware.  During  the  load 
operations,  each  memory  location  is  immediately  read 
back  after  a deposit  to  be  certain  that  the  value  in 
memory  is  correct.  Attempting  to  load  into  non-existent, 
protected,  or  defective  memory  will  terminate  the  load 
and  error  message; 

MEMORY  ERROR  AT  F82Q:37004Q 
will  be  printed. 

TAPEMON  can  be  used  to  punch  binary  paper  tapes. 
The  resulting  garbage  on  the  printer  during  the  dump 
will  of  course  be  meaningless  and  the  printer  will  make 
funny  noises.  When  the  tape  is  read  back,  however,  ail  is 
quiet,  since  the  input  is  not  echoed.  The  NULL  com- 
mand should  be  used  to  set  48  HEX  (1 10  OCTAL)  nulls  to 
provide  a leader  and  trailer  of  six  inches.  If  paper  tape  is 
the  usual  medium,  change  the  default  option  to  provide 
64  nulls  during  initialization. 
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Flow  Chart  1 
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Flow  Chart  2 
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Flow  Chart  5 
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Flow  Chart  7 
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TAPEMON  requires  1523  bytes  of  memory,  including 
twelve  levels  {24  bytes)  of  stack.  The  program  is  written 
for  the  standard  MITS  configuration  of  a 2SIO  serial  port 
addressed  to  10/11  HEX  (20/21  OCTAL)  and  a tape  re- 
corder interface  addressed  to  6/7.  The  following  table 
gives  the  locations  and  parameters  that  may  need  to  be 
changed  for  your  system. 


SOURCE 

PROGRAM 

ADDRESS 

DATA 

VARIABLE 

(HEX) 

(HEX) 

Define  stack 

STACK 

5800,5894 

5DEA 

Keyboard  status 

TYSTAT 

592D,595D 

10 

Keyboard  data 

TYDATA 

5934.5965 

11 

Mask  for  data  avail. 

INMASK 

592 F 

01 

Mask  for  output 

GUTNISH 

595 F 

02 

Jump  zero 

5930,5960 

CA 

Tape  status 

TAPES 

5B1F,5C44f5C55 

06 

Tape  data 

TAPED 

5 B 26t5C4  B ,5  C5D 

07 

Mask  tor  data  avail- 

ACINM 

5821,5046 

01 

Mask  for  tape  output 

ACOM 

5C57 

80 

Jump  not  zero 

5B22,5C47,5C58 

C2 

Default  record  ten 

BLEW 

5S7A 

00FF 

Default  leader  nulls 

SNUL 

5803 

01 

program  listing 


JTAPEHJNi  PRO  SRAM  TO  LOAD*  DlMP  AN  [J  UER1  FY  BINARY 
I CHECKSlfiHzU  TAPES  WITH  AUT0  START  AMD 

i with  a CHOICE  JF  hex  an  OCTAL  INPUT 

/ 

t 

J PROGRAMMED  FUR  AN  BOBO  tf  t CRO PRO C E5 50 R 
I BY  ALAN  R.  HILLER 

JNEW  MIXiCd  TECH*  SOCdPSJ-  NH  3 780  3 
l S0S”435-$M9  SEPTfMBEA  4,  1 977 

I 

J REQUIRES  1422  BYTES  OF  MEMORY  INCLUDING  STACK 
J X EYBd  ARD  ADDRESS  IS  ID/NHEX  <20/21  OCTAL) 

ITAPt  ADDRESS  IS  fc/  7*  TAPE  AND  KEYBOARD  CAN  HAVE 
I THE  SAME  ADDRESS  SB  THAT  A TELETYPE  TAPE  CAN  BE 
I PIHCH  ED* 

I 

MfflEN  STARTED  AT  "START"*  PM  GRAM  PRINTS* 
t 

l ^HEJC  UR  OCTAL  INPUT?" 

I TYPE  AN  "H"  FUR  HEX  RUDE  UR  AN  "0 " FUR  OCTAL  HJ  DE 
1 AMD  A CARRIAGE  RETURN-  tA  CARRIAGE  RET  URN  WITHOUT 
t AH  "H~  UR  "0"  DEFAULTS  TO  HEX  HU  DE*  i THE  PROGRAM 
I THE*  PR1NTS1 

I 

I "RECORD  LENGTH?" 

J 

I TYPE  A TvJ-BYTL  H DC  J F 2 CTAL  RECURD  LENGTH  AN  D A 
1 CARRIAGE  RETURN*  £A  CARRIAGE  RETURN  WITH  NJ  d THEF 
J INPUT  DEfAlA-TS  TJ  A REGARD  LENGTH  OF  £55*)  A PROMPT 
IJtf  ">i"  IS  THEN  PRINTED-  THE  VALID  COMMANDS  AHEi 
} HH"*  "R'V  "G*,  "B"*  "L",  "E",  ” V*  "i  '■*  "N"*  AM  D "C"* 

I 

! TYPE  AN  “K**  TJ  DETERMINE  THE  RECORD  LENGTH  AND 
I WHETHER  THE  INPUT  HADE  IS  OCTAL  JR  HEX* 

I 

I TYPE  AN  -IT  TA  REINITIALISE  THE  SYSTEM  50  THAT  THE 
J INPUT  M-3  DE  AND  BEDARD  LENGTH  CAN  BE  CHANCED* 

I 

JTA  DUMP  A PART  I AN  A F MEMORY  TO  TAPE  TYPE  "D”,  THE 
1 START  ADDRESS  fHdST  SIGNIFICANT  BYTE  FIRST),  THE 
JSTAP  ADDRESS,  THE  EXECUTION  (AUTfl  START)  ADDRESS  AND 
FiJPTIUMALLY  A FILE  NAME  AMD  C0HHEN  T5*  TH  tH  A CARRIAGE 
> RETURN-  THE  FILE  HAH  E MAY  MADE  t TU  6 CHARACTER  5, 

1 TOLL*  WED  OPTIONALLY  BY  A GUMMA  AND  A COMMENT  t E*  C*  * 

I VERSION)  CAN  TAJ  Ml  H G UP  TU  5 CHARACTERS-  ERRORS 
J MADE  DURING  ENTRY  OF  FILE  NAME  OR  CAHH&JT  CAM  SE 
'CORRECTED  BY  PRESSING  THE  DEL  IRUB  OUT*  HEY, 

I TH  E TAPE  FIRM  AT  I Si 
I 

I SYNC  BYTE  £ FILE  HEADER*  IBS  HEX,  125  ACTRL1 

I 

1 RECORD- HEADER  BYTE 

j 13C  KDi  ?4  OCTAL  FUR  REGARDS  < 2 5fi  BYTES! 

j £77  HEX,  ICT  UCTAL  FUR  RECORDS  *2S5  BYTES) 

j RECORD-LENGTH  tKU-lBER  JF  DATA  BYTES) 

I AN  t BYTE  FUR  RECORD*  * 25fc  LUNG 

j TW  BYTES  FHP  REGARDS  > 2S5  LUNG 

J C LEAST- SI  GNU  FI  CANT  BYTE  FIRST) 

I 2-BYTE  RECORD  ADDRESS  tLflV/HIGH) 

I DATA  BYTES 

l CHECKSUM:  BYTE  (ELK  OF  RECARD  ADDRESS  AND  DATA) 

1 EH  IK  AT*  FILE  BYTE  t?4  HE*,  1*4  OCTAL  ) 

t 2‘ BYTE  AUTU START  ADDRESS  (LflW/HIGHl 

j CHECK  S1K  BYTE  AN  THE  AUTO  START  ADDRESS 


ITU  LOAD  A TATE,  TYPE  TTL'H,  APT  l AN  ALLY  THE  TIL  E NAME, 
t AND  A CARRIAGE  RETURN.  IF  A FILE  NAME  IS  ENTERED  THAT 
J DA ES  NUT  MATCH  THE  ONE  AM  THE  TAPE*  AN  ERtfR  MESSAGE  IS 
I PRINTED  ALAND  Vi  TH  THE  CORRECT  FILE  NAME  DM  THE  TAPE-  *- 

I 3 

JTB  LA  AD  A TAPE  AT  OTHER  THAN  ITS  NBflrtAL  ADDRESS,  TYPE 
lH'0",  A TIM -BYTE  OFFSET  ADDRESS  TA  BE  ADDED  TA  H-L* 
l OPTIONALLY  THE  TILE  NAME,  AM  D A CARRIAGE  RETURN  ■ 

JAS  THE  TAPE  LA  ADS  AT  THE  MEW  ADDRESS,  THE  CHECKSUM 
IWiLt  at  PFJPERLY  CALCULATED*  AM  OFFSET  OF  040G  £HEX) 

IWILL  LOAD  THE  PROGRAM  IK  HIGHER,  AN  OFFSET  OF  FOOD 
I A R -1000  WILL  LOAD  THE  PfB  GRAM  *K  LOWER* 

I TA  LOAD  ANY  MlTE  CHECK  StHM  Ell  TAPE  (WHICH  HAS  A CHECXSEK 
■LOADER  AT  THE  BEGINNING),  TYPE  A "C,H  £ F3  P CHECKSUM! 
j AMD  CP*  THE  PRO  GRAB  SEARCHES  FUR  THE  DISABLE* 

J INTERRUPT  IDIj  INSTRUCTION  AT  THE  END  3F  THE  CHECKSUM 
I LOADER*  THEREBY  SKIPPING  AUER  IT- 
( 

1 TA  VERIFY  A TAPE  AGAINST  M&lARY,  TYPE  MV%  AN 
1 OPTIONAL-  FILE  NAME  AMD  A CAPRI  AGE  RETURN* 

f 

I F3P  THE  AB3  VE  THREE  CASES*  THE  AUTJSTAPT  ADDRESS  IS 
I PRINTED  AND  THl  ? PROGRAM  IS  RESTARTED*  IS  A FILE  NAME 
US  ENTERED  THE  FILE  NAME  AND  ANY  CBmHEMTS  ARE  PRINTED* 

I 

JTA  LUAD  AND  EXECUTE  A TAPE*  TYPE  t,  OPT  I A HALLY  A 
I FILE  NAME*  AND  A CARRIAGE  RETURN*  THE  PPd  GRAM 
1 COUNTER  WILL  JIWP  TU  THE  EXECUTE  ADDRESS  AFTER 
f THE  TAPE  HAS  HECN  LOADED- 
I 

J TYPE  A ”HH<  TJ  CHANGE  THE  LEADER  AMD  TRAILER  LENGTH. 

I ANSWER  THE  QUESTION  *’L  EADEF  LENGTH fl  WITH  THE  N (TIBER 
J0I  DESIRED  NULLS  UN  HEX  AP  JCTAL  DEPENDING  AN  THE 
JMUDti-  0NL  IS  GddD  FUR  MAGNETIC  TAPE-  4&H  WILL 
J GIVE  A fc-IN  LEADER  AN  PAPER  TAPE-  THE  DEFAULT  IS  l* 
t 

I ENTER  A "C"*  AM  ADDRESS,  AM  D A CARRIAGE  RETURN 
t TA  GA  SOMEWHERE  ELSE*  E- G*  Til  RETURN  TA  Y0  UR 
J REGULAR  MANITUR. 
t 

I A GPNTRiL-X  ON  INPUT  WILL  RESTART  THIS  PRO  CRAM* 

Ilf  A CHECKSUM  ERROR  OCCURS  DURING  LOAD  JR  VERIFY, 

I AN  ERROR  MESSAGE  AND  THE  ADDRESS  WILL  BE  PRINTED- 
I A MEMORY  ERROR  [LOADING  INI*  PROTECTED,  DEFECTIVE* 

I0W  HAN- EXISTENT  MEMORY!  WILL  PRINT  AN  ERROR  MESSAGE 
I AND  THl  ADDRESS*  A "WHAT?”  WILL  THEN  »t  PRINTED  AMO 
ITHI5  Fill  GRAM  WILL  BE  RESTARTED  AN  IMPROPER  IMPUT- 
tfMMiiiJijji;ijjifimmjjiJjjii!fjiiiiiii;/)7JfJJiJ! 
i 

I EQUATES 


RLEN 

EQU 

265 

J DEFAULT  RECJRD  LENGTH 

SHU. 

ECU 

1 

t DEFAIVT  1 if 

LEADER  NOLLS 

3 byte 

ECU 

55H 

J SYNC 

BYTE  C FILE  HEADED 

1HEAD 

ECU 

JCH 

J RECdPD-  HEADER 

FWW  SHJPT  ft  ECJRDS 

-d  g p 

LHUu 

ELBEJ 

77H 

J11C0RD-HEADER  fSJR  LJH6  RIXWRDS 

SflOD 

E0  FC 

ECU 

?4H 

1 BJM  F - FILE  HEADER 

5GD0 

ra  f 

EQU 

?SH 

JMITS  E3F  HEADER 

M00 

TAPED 

EQU 

T 

I TAPE  DATA  ADDRESS 

saoD 

TARES 

EQU 

* 

} TAPE  STATUS  ADDRESS 

EB0D 

ACif+K 

E5U 

1 

ITAPE  IMPUT-REAOY  MASK 

SHOD 

EOU 

a oh 

1 TAPE  d UTPUT- READY  KASK 

seoa 

TYDATA 

EQU 

NH 

J XE¥  WARD  BATA  ADDRESS 

SfiOO 

TYSTAT 

EQU 

1 OH 

J KEYBOARD  STATUS  ADDRESS 

&SQ  0 

INMASK 

EQU 

| 

J ft  EYBJnRD  INPUT- R EADY  BASK 

saoo 

dUTHSK 

EQU 

2 

I K EYED  AP  □ 6UTPUT*PEADY  MASK 

S90Q 

flUFL 

EBU 

1$ 

i INPUT-BUFFER  LENGTH 

saoo 

CR 

EQU 

ODH 

J CARRIAGE  RETUIOl 

5B0D 

LF 

ECU 

OAH 

J LINE  FEED 

M00 

DEL 

ECU 

7FK 

J DELETE  CHARACT  EP 

saoo 

ARROW 

EQU 

5FK 

I HACK  ARTQlW 

lujjjujunjiijuifi 

t in  mu  ntm  tttnnntnnnw 

M00 

AF 

STA1TI 

KPJl 

A 

J GET  Alt™ 

M0  1 

320A5D 

STA 

HCCFL 

J RESET  FLAG  F0  R HEX  INPUT 

mo  a 

32DB5D 

STA 

SFLAC 

1 SET  F?R  IN1TIAL1EAT13N 

SBC? 

3E01 

HUI 

At SNlt 

1 DEFAU.T  N UlEER  3F  NULLS 

MOP 

3S1 4SD 

STA 

HHUL 

J SET  LEADER  H14.LS  TO  DEFAULT 

560  C 

3 LEA5U 

LKI 

SP*  STACK 

EBDF 

CD4A5? 

CALL 

CRLF 

5612 

mssD 

Ufl 

O-rtESG 

JPJIKT  T3  FIRST  MESSAGE 

SB  IE 

CD00SD 

CALL 

SENOtl 

J SEND  IT 

3016 

CDS C 59 

CALL 

READ 

J INPUT  HEX/ OCTAL  M0DE 

SB  1 B 

FEUD 

CPI 

CR 

ICA1RIACE  RETURN  Rift  HEX 

30  I D C220&6 

JNE 

INI  TO 

M20 

CU4F5» 

CALL 

LINE 

I0UTPUT  LINE  FEED  FJR  Cp 

5023 

C3SEJ0 

JKF 

INI  T 1 

M2  t 

F £43 

I H I TO* 

CPI 

V'H" 

1 H EX  INPUT? 

M2B 

C234S6 

jne 

IN  l Tl 

t JIMP  If  NdT 

MEG 

GD4A59 

CALL 

DPLF 

JJUTPUT  CR  AMP  LF 

M2E 

CD005U 

IHITI r 

CALL 

SINDH 

JPRINT  P>HBT’+ 

H3I 

034  55$ 

JMP 

UNITS 

M34 

FE4F 

IHIT3I 

CPI 

■■a  ■■ 

JJ  IBP  OCTAL  INPUT 

S93B 

C2005S 

J ME 

START 

J ERR 0FL  TRY  A&AIN 

5639 

3J0A5D 

STA 

HEXFL 

1 STB  RE  "0"  1M  HEX  FLAG 

IB3C 

C04AE9 

CALL 

CRLF 

1 OUTPUT  CH  AND  L F 

5S3F 

1 I 2 F 5D 

LXI 

D,HES2 

JPP1M7  "OCTAL" 

SB  42 

GD00  50 

CALL 

SDJW 

ISEHD  it 

5845 

1 l3t'D 

lill  TS* 

LXI 

D,HE5  3 

I PAINT  TJ  "INPUT",  ETC 

5SO0 

GD005O 

CALL 

SEN  DM 

t PRINT  MESSAGE 

M40 

CDOD  5U 

CALL 

SEHIrt 

1 PRINT  "T" 

534E 

0AGA5D 

LDA 

M EX  FL 

j fetch  hex/ octal  FLAG 

56  E 1 

07 

S RA 

A 

US  IT  it  HOT 

5B  52 

CA7FM 

Ji 

IN  l TH 

JdUHP  IT  ME X HOPE 

MSS 

CG64M 

CALL 

RDCR 

1 SEE  J T fl  R&T  BYTE  15  CR 

MM 

CDF $ SC 

CALL 

3CTI2 

1 SECOND  0CTAL  BYTE 

MSB 

CCDB5C 

CALL 

R0CT2 

MS  t 

GDHSSG 

CALL 

RKL0  2 

M&l 

C30BSS 

4MP 

IH1T6 

aw 

CD2C39 

RDCRI 

Call 

READ 

1 FIRST  BYTE  OF  RECORD  LENGTH 

EB6T 

¥tOD 

GPl 

CR 

IIS  IT  A CARRIAGE  RETURN? 

56  A9 

CO 

RNE 

J RETURN  1 F NOT 

5BM 

CD4F39 

CALL 

LINE 

UUTPUT  LIHE  FEED 

5B6D 

11  4 ) 5D 

LXI 

D,  MtS4 

t MINT  TO  "RECORD  LENGTH" 

S3  70 

CODDED 

CALL 

5QJUH 

FPRINT  IT 

5673 

I i S2  5D 

LXI 

D*  « ESH 

J POINT  TO  "T  * 

56?  & 

CD00  5D 

CALL 

SEN  OH 

t print  it 

M?9 

eiffoo 

LXI 

H,  RLEN 

1 SET  STANDARD  REGARD  LENGTH 

537C 

C5SR&6 

JHP 

INI  Tt 

SB  7 F 

CP  64  50 

IhMITH* 

CALL 

RPCR 

1 SEE  IF  FIRST  UTTE  I S A CR 

Mae 

CDS 9 SC 

CALL 

HSX22 

1 SECOND  HEX  BYTE 

3AH3 

CD7R6C 

CALI. 

PDHX^ 

360  0 

CDAB5C 

CALL 

KHL2 

FEBRUARY  1978 


INTERFACE  AGE  153 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


saao  220 fsd 
388E  3£FF 
589  0 3200 SD 
5893  MEA5D 
589  6 2I0OOO 
5899  220D5D 
589  C At 
589D  3213SD 
58  AO  CD4AS9 
56 A 3 3E0E 
5SAS  CDSBS? 
58AS  CDAEJ5C 
SAAB  CD2C59 
58AE  FE40 
58  BO  CAE750 
5803  F E44 
5805  CA9DS9 
5&B8  FE4C 
£S BA  CAFFSA 
58  BD  tZA  5 
S8BF  CAFFSA 

5802  FE$6 
580-4  CAFFSA 
5801  FE4F 
58  09  CABB5A 
58  0 0 FE43 
SSCE  CA22SC 
5801,  FE52 

5803  CAQQ5S 
58D6  FE4E 
58  DS  CA0C59 
58  DB  FEAT 
5800  023  059 


5$EQ  CD9E5C 
58  83  C&3F59 
58  E6  £9 


58  El  3A0A5D 
58  EA  B7 
58  EB  CAF7  58 
58  EE  I 12FSD 
S8F1  CODOSO 
58  FA  C3FD5S 
58  FT  I12AS0 
58  FA  COD'D  SD 
58  FP  133450 
$900  CDOOSD 
5903  CD&7  59 
590  6 2 AO  F 50 
5909  03  72  59 


^OC  3 170  50 

590  F OD005P 
5012  3A0A5E 
59  t 5 07 

591  6 0AIFE9 
59  19  CDD6  5C 
59  L 0 C32ES9 
59  I t OPTS  50 

5922  T& 

5923  32145P 
59  24  CD4A59 
59  2 9 0 3 9 3 58 


39  20  0010 
592E  £60  1 
59  30  CA2CS9 
59 33  Mil 

5>S5  E47F 
S937  FEJ8 
59  39  0A9  3S8 
5930  C 3 SB 59 


S93F  CD2059 
3942  I £0  0 
3J44  020059 
5947  G3AF59 


59  4A  3E0O 
59  40  CD 50  59 
59  4 F 3 EDA 
£9  St  CD5B59 
59  54  At 
59  55  0P5BS9 
5958  CDSSW 


59  SB  F5 
59  30  OB  I 0 
»5E  E602 
99  60  C A 50  59 
39  63  1 1 

59  64  0311 
59  66  09 

69  67  3E20 
59  69  0 3 5 0 59 


S9&C  H5F5D 
596F  CD0D5D 
»T2  CDSFSC 
39  7 5 CDAD5C 
5976  0OBC5C 
»78  0393  38 


I NI  T6t 

SHLD 

RECLN 

I 5T0R1  STANDARD  REC3RD  L &l  GTH 

HVI 

Ax  E5S 

STA 

S FLAG 

I SET  INlTlALlZATlBN  FlaC 

RESTRTl  LX  I 

SPx  stack 

LX  I 

Hi  o 

} Z ER3  HxL 

SHLD 

&FSET 

IZEB3  THE  L3AO-3FFSET  VECTOR 

XRA 

A 

J GET  fl  IEM 

STA 

LFLAO 

I RESET  LBAD-ERMFI  FLAG 

CALL 

CRLF 

HVI 

Ax 

I PR I N T "H"  FlIR 

CALL 

8 UTT 

l A PRGHPT 

CALL 

CBLBN 

I THEN  A CBLBN 

CALL 

HEAD 

t INPUT  THE  TASK 

CPI 

*■ H ” 

t PRINT  HBD£  AND  RECORD  LENGTH 

JZ 

HOPE 

CPI 

"0” 

fPIHP  TJ  TAPE 

JZ 

Tt>UHP 

CPI 

ML*' 

I LflAD 

4t 

TL0AD 

CPI 

"E" 

I LB  AD  AND  EXECUTE 

JZ 

TLB  AD 

CPI 

**  V*’ 

J VERl FY 

J l 

TLBAD 

CPI 

■■a  " 

7LGAD  TAPE  AT  AN  3FFSET 

JZ 

a FfST 

CPI 

”C” 

; SKIP  3 VER  NITS  CHECKSUM  Li  ADEB 

JZ 

CLBADR 

OP  I 

"H" 

J RESET  HEX/GCTAL  H3DZ 

JZ 

START 

t AND  PECBRD  LENGTH 

OP  I 

"H” 

I SET  N LDlIlER  AT  LEADER  NULLS 

JZ 

5ETN 

CPI 

"G" 

IGS  S0M  tVHERE 

JNZ 

ERR3R 

f RBtSTLNE  TB 

JUtP  T3  ANO  TH  Efi  PRBGRAM 

CALL 

I NHL 

J GET  HxL  ADDRESS 

Gd£i 

CALL 

GO 

JL33K  FUR  CARRIAGE  RETURN 

JPGHLi 

FCHL 

7&Kx  G33DBYE 

l SUBRB UTINE 

TB  PRINT  CURRENT  HJDE  t H EX  0R  GOTAL) 

1 AND  RECORD 

LENGTH 

MBDEi 

LDA 

HEXFL 

1 FETCH  H IJt/aCTAL  M.B  DE  FLAG 

a ra 

A 

JIS  IT  EERB1 

JZ 

M0DEL 

/HEX  INPUT  IE  ZER3 

LX  I 

D,N£52 

IPdINT  T3  'iCTAL  " 

CALL 

5 EN  D« 

/PRINT  MESSAGE 

JMP 

M0OE2 

nil  D£  1 1 

LXI 

Dj  H E$  1 

1 Pi  I NT  Tfl  ♦'HEX" 

CALL 

SEN  OH 

t SEND  MESSAGE 

MSD££i 

LXI 

DjHE£3 

/PdlNT  Ti  -INPUT” 

CALL 

SENOrt 

I PRINT  MESSAGE 

CALL 

BLANK 

/PRINT  A BLANK 

LHLD 

RECLN 

/FETCH  STANDARD  RECJRD  L EN 

JHP 

TERB3 

/PRINT  HxL  IN  HEX  AND  3CTAL 

/ SUBROUTINE 

Tt  SET  NUUBEft  3F  NULLS  ON  TAPE 

J LEADER  AND 

TRAILER 

SETNi 

LXI 

h,  H ESN 

IP0/NT  Ti  MESSAGE 

CALL 

SEN  CM 

/PRINT  IT 

L DA 

HEXFL 

J FETCH  HEX/BCTAL  FLAG 

BRA 

A 

/IS  IT  2 ER3 

J l 

SETH  2 

1 JtlflP  IF  Z EPS 

CALL 

RD0CT 

/8CTAL  INPUT 

JHP 

SETN3 

S E.TN2  ] 

CALL 

ROHE? 

1 H EX  INPUT 

SETN3I 

Hi  V 

Ax  P 

/PUT  IN  A 

OTA 

NNUL 

1 STB  PL  IN  N&IB  RY 

CALL 

GULF 

JHP 

RESTRT 

/ SUBROUTINE 

W INPUT  A 

BYTE  FR3H  KEYB3ARD 

READe 

IN 

TYSTAT 

/CHECK  STATUS 

AN  1 

INHASK 

} H ASX  16)  WANTED  BITS 

JZ 

READ 

/ LB3  P UJJTIL  READY 

IN 

TYDATA 

/READ  CM ARACTER 

AN  I 

7FH 

/ STRIP  PARI TY 

OPE 

I8H 

/RESTART  BN 

JZ 

RESTPT 

/ BN  CiNTR3L“X 

JHP 

0UTT 

/ECHi  INPUT 

/ 5UBRB  UTINE 

TiS  L33K  F3R  A CARRIAGE  RETURN 

/at  the  end 

GF  KEY&3ARD-  INPUT  LINE 

Gh3  i 

CALL 

READ 

/INPUT  CHARACTER 

CPI 

OR 

/ A CARRIAGE  RETURN! 

JNZ 

EflRJ  R 

/ NBx  RESTART 

JHP 

LINE 

/BUTPUT  LINE  FEED  AND  NULLS 

; Carriage  retutw*  lime 

E 

FEED  AND  NULLS 

CP-LF* 

HVI 

Ax  CR 

/CARRIAGE  RETURN 

CALL 

atm 

LINE) 

HVI 

Ax  LF 

/LINE  FEED 

CALL 

3 UTT 

XFA 

A 

I GET  A ZIRB 

CALL 

0 UTT 

I B UTPUT  THREE  N ULLS 

i 

CALL 

BUTT 

ITS  PRINTER 

J SuaRiUTiME 

i 

T0  3UTPUT  i 

% CHARACTER  FR3H  KEYBiApp 

8 UTTi 

PUSH 

PSu 

VAI TBi 

IN 

TVS  TAT 

/CHECK  STATUS 

AN  I 

GUTHSH 

/BUTPUT  READY T 

J Z 

VAI  Til 

/N3,  LBBP  LWTIL  READY 

POP 

PSv 

/YES 

BUT 

TYDATA 

/OUTPUT  A &TTE  T3  KEYBdARD 

J 

RET 

BLANK* 

HVI 

Ax  M H 

/ LB  AD  A BLANK 

j 

JHP 

a UTT 

1 PHI HT  IT 

J ERHfl R 

MESSAGES 

MEftHBR* 

LXI 

DjHESH 

J H EMi  RY  ERRS  R 

TERREf 

CALL 

sendh 

/ SEND  MESSAGE 

TERRS* 

CALL 

3UTHL 

/PRINT  II /L  IN  HEX 

CALL 

CSL9N 

CALL 

3 UTHL0 

/PRINT  HYL  IN  iCTAL 

JHP 

RESTRT 

59  7 E 

1 IAC 5» 

IN  ERR/  LXI 

PxMESF 

J P31NT 

TB  INPUT  FILE  NAME 

9981 

CPOO SO 

CALL 

SEN  [M 

J PRINT 

IT 

59  8 4 

1 ICOSD 

LXI 

Vi  1 BUF 

! PBINT 

TJ  FILE  NAME  3N  TAPE 

^87 

COCO  50 

Call 

5 EN  [IK 

/ print 

IT 

99  SA 

039330 

JHP 

RE5TRT 

StfD 

1 ] 5T3D 

EFRUHt  LX  I 

D,H£$V 

/ P0INT 

Ti  "VHAT7  ** 

999  0 

GDOO 50 

CALL 

SEN  OH 

1 PRINT 

IT 

5993 

3A053D 

LDA 

S FLAG 

/ FETCH 

INITIALIZATION  FLAG 

9994 

S7 

BRA 

A 

/IS  IT 

£13107 

?)97 

Gao  0 58 

JZ 

START 

/ START 

B VER  If  S3 

99  9 A 0 393  58 

JHP 

KESTRT 

/BTHERVISE  RESTART 

///  / / //////  / //  J/  /J////J 

1 / / / / / / / / / t 1 1 1 1 J J 1 1 J / / 1 1 1 1 J / / / / J J 

/ENTRY  FUR  DWP  TJ  TAPE 


&990 

009 ESC 

t 

TDUNPi 

CALL 

I NHL 

I INPUT  START  APDRE5S  THtXJ 

59  AO 

E0 

XCH6 

99AL 

C 09  ESC 

CALL 

I NHL 

/INPUT  STB  P ADDRESS 

P?A4 

£0 

XCHG 

/START  T0  H/L#  STB  P TB  P/ E 

59  AS 

1 3 

1 NX 

0 

/INCREMENT  STB  P ADDRESS 

3SA6 

£5 

PUSH 

H 

1 PUSH  H/L  3NTB  STACK 

S0A7 

C 09  ESC 

CALL 

I NHL 

/INPUT  AUTi START  ADDRESS 

PJ  AA 

£3 

XTHL 

/EXCHANGE  STACK  FBR  H/L 

S9  AB 

ES 

PUSH 

H 

59  AC 

0EO9 

HVI 

Ci  9 

/FILE-NAME  HINT  PLUS  BN E 

MAE 

2IC05P 

LXI 

Hj I BUF 

J PAINT  Ti  INPUT  BUFFER 

S)B| 

CD9D5A 

TEHP3* 

GALL 

RFILE 

/INPUT  FILE-NAME  CHAR* 

9904 

77 

MB  V 

M>  A 

/PUT  CHARACTER  IN  BUFFER 

59BS 

23 

1NX 

K 

/INCREMENT  BUFFER  P0INTEH 

59B4 

FLO  IS 

CPI 

OR 

/L33K  FUR  CARPI  AG  RETURN 

59  BS 

CAD7S9 

JZ 

TDMP5 

I AT  END  3F  FILE  NAN  E 

99  00 

f£2C 

CPI 

" 

JC3HKA  AT  DID  3F  FILE  NAME 

99BD 

CAC  7 &9 

JZ 

TDMP6 

1 COMMENTS  CAME  NEXT 

59  00 

OD 

OCR 

C 

/DECREMENT  FILE-NAME  CB  UN  T 

59  C 1 

CA8DS9 

JZ 

ERH0R 

JBUlT  IF  T03  MANY  CHARACTERS 

99  CA 

C3B1  59 

JMP 

T0MP3 

/NEXT  CHARACTER 

39CT 

OECA 

TDMP61 

M VI 

C>  10 

/ 6 CflMKENT  CHARACTERS 

39  C9 

OD 

TDHP7* 

DCR 

C 

/ DEC  REM  ENT  CBWT 

59  OA 

CA8D59 

JZ 

ERRBR 

99CD 

CD903A 

TDMP81 

CALL 

RFILE 

/INPUT  CiMM  ENT 

5908 

77 

rtflv 

A 

/ stbre  IN  MEMORY 

9901 

23 

I NX 

H 

/INCREMENT  POINTER 

39  &2 

FEOD 

CPI 

CR 

ILBBK  nlH  CARRIAGE  RETURN 

59  D4 

C2C9  59 

JNZ 

TDMPT 

/ AT  END  BF  COMMENT 

^DT 

CDAF59 

TDMPSi 

CALL 

LINE 

/PRINT  A LINE  FEED 

59  DA 

C 03  6 SC 

CALL 

LEADR 

/3UTPUT  A LEADER  3F  NULLS 

39  DD 

3£55 

It  VI 

A*  SBYTE 

1 SYNC  BYTE 

59  DF 

COS  1 SC 

CALL 

T3UT 

/OUTPUT  file  header 

WE2 

2 ] CO  5D 

LXI 

Hx 1BUF 

/POINT  TB  INPUT  BUFFER 

59  ES 

7E 

TDflPA  e 

H.3  V 

Ax« 

/ FETCH  FILE  NAME 

59  E6 

GDSI SC 

CALL 

TOUT 

/BUTPUT  FILE  NAME 

59  E9 

23 

I NX 

H 

59  EA 

FEOD 

CPI 

CR 

/CARRIAGE  RETURN  MARKS 

39  EC 

C2E559 

JNZ 

T0MP4 

/ END  OF  FILE  NAME/  COMMENTS 

59  EF 

El 

P3P 

H 

99  FO 

3A 1 0 SD 

LDA 

RECL2 

/FETCH  HIGH  HALF  0F  PEC*  L EN  • 

59  F3 

07 

BRA 

A 

/EQUAL  TB  ZERO? 

59  FA 

C248SA 

; 

JNZ 

DBUD 

INJ,  RECORD  LDIGTH  > £55 

IMUTIHE  T2  DUMP  RECanDS  LESS  THAN  236  BYTES  LONG 
J 


»F7  3E3C 

TDOi 

HVI 

AxKHEAD  JPEC3  HD-  HEADER  BYTE 

5919  CDSISC 

CALL 

TOUT 

/BUTPUT  RECBHD  HEADER 

5 SIC  AF 

XHA 

A 

/ZERO  ACCU1ULATBR 

S9FD  321  ISO 

STA 

RECA 

/ZERO  HIGH  BYTE  3F  PEC  LENGTH 

5AC0  CD90SA 

CALL 

C EN  D 

/HBV  IAP  T3  B»OT 

SAD  3 3A0F5D 

LDA 

RECLN 

/SET  FBR  FULL  REC3RD 

3406  C20ESA 

JNZ 

NEU2 

/USE  FULL  RECORD  LEIGTH 

5A09  09 

CMP 

C 

/ COMPARE  TB  E - L 

SAGA  DAQE5A 

JC 

MEV2 

IUSE  FULL  REC0RD  LENGTH 

5A0D  79 

MB  V 

Ax  C 

1 SHiRT  RECORD 

SAGE  41 

NEV2t 

MB  V 

G#  A 

/PUT  RECORD  LENGTH  IN  C 

5AQF  CD 5 ISC 

CALL 

T3UT 

/BUTPUT  RECORD  L D/  GTH 

SA12  CD185A 

CALL 

TO  3 

/BUTPUT  HxL>  DATAx  CKECKSW 

SA  I 5 G 3 FT  59 

JHP 

TOO 

/ START  NEXT  RECORD 

/ EU0R3  UTINE  TB 

BUTPUT 

RECORD  ADDRESS*  DATA*  AND  CHECKSUM 

/ TEST 

FBR  END 

BF  FILE 

AND  RETURN  IF  NOT  E3  F 

SA  1 6 7 0 

TD3l 

May 

AxL 

/BUTPUT  LBV  BYTE 

5AI9  CDS!  SC 

CALL 

TB  UT 

I At  RELC0RD  ADDRESS 

SAIC  45 

Hi  V 

&*L 

/START  CHECKSUM  VlTH  L 

SAID  7C 

MB  V 

Aj  h 

MUTPUT  HI  Of  BYTE 

5A|E  0051  SC 

CALL 

TB  UT 

/ i 1 RECORD  ADDRESS 

5A21  7E 

TDH 

MB  V 

A*  K 

/ FETCH  DATA  BYTE 

5A22  CD 5 1 EC 

CALL 

TAUT 

/BUTPUT  IT 

SA2S  23 

I NX 

H 

/INCREMENT  POINTER 

5A2  6 79 

MB  V 

AxC 

/GET  RECORD  COUNT  <LiV> 

5A27  0601 

5U1 

I 

J DECREMENT  IT 

5A29  4F 

Hi  V 

Cx  A 

/SAVE  IT  BACK  IN  C 

5A2A  CA3E5A 

JZ 

70S 

/JUMP  IF  C IS  SERB 

5A2D  022  ISA 

JNC 

TO  I 

/CONTINUE  IF  NOT  2S5 

SA3C  3AI  t 5U 

LDA 

RECA 

/FETCH  RECORD  COUNT  CHIGH> 

5A33  D6GI 

SUI 

1 

/DECREMENT  IT 

EA3  5 32 1 1 SO 

STA 

RECA 

/SAVE  IT 

5A3S  DA4SSA 

JC 

T02 

/END  BF  RECORD  I F 255 

5A3B  C3£|5A 

JMP 

TDt 

/NEXT  BYTE 

5A3E  3AS  1 SO 

TDJi 

LDA 

RECA 

/FETCH  RECORD  COUNT  t H 1 GH  ) 

5A41  D ] 

BRA 

C 

J SEE  IF  IMTH  HIGH  AND  LB  V ■ Q 

5A42  CJ2ISA 

JNZ 

TDl 

t CONTINUE  IF  NBT 

j End 

BF  RECBRC 

ix  PROCESS  CHECKSUM  AND  SEE  IF  END  BF  FILE 

5A4E  78 

TD2i 

MB  V 

Ai  0 

/FETCH  CHECKSUM 

SA46  CDS  1 50 

GALL 

TB  UT 

J BUTPUT  IT 

5A49  CD90SA 

CALL 

CEND 

/HBV  MUCH  IS  LEFT? 

SA4C  B] 

BRA 

C 

/ Z ERB1 

5A4D  CO 

rnz 

1 START  NEXT  RECORD 

/ END 

BF  FILE* 

BUTPUT 

EJ  f BYTE  AN  D AUTi  START  ADDRESS 

5A4E  FI 

TL41 

pap 

PSV 

/ RAI  5E  STACK 

5A4/  3 El 4 

M VI 

Ax  &d  FC 

J END-BF-  FILE  MARK 

SA5I  CDS  1 50 

CALL 

TOUT 

/OUTPUT  IT 

5A54  E| 

pap 

H 

/FETCH  AUTOSTART  ADDRESS 

5A&S  7D 

HBV 

Ax  L 

5A&6  CEJ515C 

CALL 

TB  UT 

/OUTPUT  LBV  HALF 

5A59  45 

MB  V 

ELL 

/ Start  checksum  with  l 

5ASA  7C 

HBV 

Ax  H 

5A5B  CD  53  5C 

CALL 

TBGT 

/OUTPUT  HIGH  HALF 

5ASL  78 

Hi  V 

Ax  p 

/FETCH  CHECKSUM 

BASF  CDS]  SC 

CALL 

TB  UT 

/OUTPUT  IT 

SA62  CD365C 

CALL 

LEADR 

/OUTPUT  A TRAILER  flF  NULLS 

5A65  C 39  368 

JMP 

RESTRT 

/NEXT  TASK 

154  INTERFACE  AGE 
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T F a t'T  1 fJ  E T3 

OtMP  REC3RDS  L3N  LLP  niAN  255  BYTES 

SHZE  0*3^1  5C 

CALL 

dell 

1 RING  SELL  AT  START 

t 

sa?F  2ibt;d 

L91 

Hi  FBUF 

1 Pi  I NT  T3  FILE-NAME  BUFFER 

3E77 

CU  UBi 

H VI 

Aj  LH  EAp 

I LdN  D PECapD-H  EADER  BVTE 

SB12  TE 

M3  V 

A*  H 

i FETCH  FIRST  CHAR  OF  FILE  NAME 

WftA 

CDEISC 

CALL 

TJUT 

jaLITPUT  PECtfPD  HEADER 

Elm  FEUD 

CPI 

CP 

1 l 5 IT  A CARRIAGE  RETURN 7 

CMOiA 

CAJ.L 

CEND 

iHdV  FAR  73  END? 

5B35  CA6B5B 

JE 

TLO 

I SKIP  3UER  FILE  NAME  <IF  ANY) 

SATO 

65 

RUSH 

K 

ISAVE  L SH  STACK 

SR  36  1IC05D 

LXI 

D*  I BUT 

ipaiNT  Td  INPUT  BUFFER 

SAT  1 

2 AD  F SO 

LHLD 

RECLM 

1 FETCH  FULL  REC3PD  LENGTH 

7 

SAT* 

7D 

na  u 

A>  L 

f SUBTRACT  PENAININ  C 

MNPUT 

ULt 

NAfTt  AND  C 3 Mil  ENTS  FROM  TAPE 

$A7$ 

9 k 

SUfi 

c 

1 FP3H  EMC.  3F 

J 

5A7£ 

TC 

H*\- 

As  a 

} FILE 

EH 3D  C 043  SC 

TLD2i 

CALL 

TIN 

1 INPUT  CHARACTER  FftiM  TAPE 

Ml  T 

96 

SSb 

6 

ICAPRT  SET  IF  FULL  R EC  L Of  UTH 

5B3E  12 

STAX 

D 

1 STORE  IN  INPUT  &UFFEH 

^?a 

D27D5A 

JNC 

MUB> 

f L3NGEP  THA9  REMAINING  BYTES 

56  3 f 13 

INK 

D 

J INCREMENT  BUFFER 

lATt 

40 

HiV 

C«  L 

i CJPY  Full  recbrd  length 

5 BAG  FEOD 

CPI 

CR 

ICftPR  RET  AT  END  3F  FILE  NAME 

SA7G 

44 

& H 

J FlUrt  Hi  L Tfl  HiC 

EB42  CAtMR 

-tlE 

TLD4 

1 EMP  d F FILE  NAME 

5A7U 

to 

DUUBFl 

Md  V 

H*  6 

5B4S  IE2C 

cpi 

"i  " 

J A CdNHA  SEPARATES  FILE  NAM  £ 

5A7E 

T9 

HBV 

A*  C 

SB47  CA5756 

JE 

TLD3 

1 AND  taHMENTS 

■A7  F 

CDS! SC 

CALL 

TJUT 

IdtlTPlfT  PEC  L FH  iL.au  BYTFj 

SS4A  RE 

CMP 

H 

J SEE  IF  FILE  NAMES  HATCH 

L&4E3  23 

I NX 

M 

t I NCR  EM  ENT  FILE-NAME  POINTER 

EARS 

7E 

«av 

A*H 

If  ETCH  HIGH  BYTE 

SB4C  CA3P5B 

J t 

TLDR 

(NEXT  CHARACTER 

5 *52 

32 1 1 SO 

STA 

PECrt 

Jt-raRE  Hl&H  HALF  31  ntc  LEN 

iB^F  3Ef F 

M vi 

A*  2 55 

f EftTUJ  TL  FILENAMES  DON’T  MATCH 

m-ASt 

CDS 1 SC 

CALL 

TAUT 

I0UTPUT  PEC  LEW  SHICH  BYTE* 

IBS  I 32I3  5D 

STA 

L FL  AG 

J SET  ERRi!  H FLAG 

$A$9 

El 

«P 

H 

JPEST3PE  EM  INTER 

SBS4  C33B5G 

JHP 

TLD2 

] CONTINUE  INPUTTING  FILENAME 

SAflft 

CDIREA 

CALL 

TDD 

IdtTPUT  Hi  L,  DATAi  CHECK  STM 

1657  CD43SC 

TLDSi 

CALL 

TIN 

F INPUT  CBHKINT  CHAP  ACT  IS 

5AHD 

cisa  sa 

JPP 

D0DB 

1 START  N EXT  RECORD 

!BSA  12 

STAX 

D 

r ST3RE  IN  INPUT  BUFFER 

■ 

16  SB  |3 

INK 

0 

1 INCSPIQT  BUFFER  PJINTEP 

J SL’BRH  UTIftE 

TO  FIND  THE  DIFFERENCE  BET4EEM 

■35C  ILDD 

CPI 

CR 

1 CAftR  E AGE  RETURN  ENDS  CdSMEMT 

J Dj  e and  h,  l 

AND  PUT  THE  DIFFERENCE  IM  3,  C 

1BSE  CBE7SB 

JNZ 

TLD1 

I NEXT  C3HK&T 

JIT  START  ADDRESS  > STJP  ADDRESS  PRINT  hrUHAT7 11 

t 

5061  AF 

TLD4I 

XRA 

A 

1 fi£T  A £EW 

SATO 

76 

CEflDc 

HJV 

Aj  t 

} Can  PAPE  LBV  5T3P 

SBA2  ID 

DCX 

A 

I INCREMENT  INPUT  BUFF£P  P3IHTEP 

$A4  1 

95 

SUB 

L 

t Td  LJU  PdltfTEP 

IS  63  12 

STAX 

D 

1 PUT  ZEfta  AT  END  3?  BUFFER 

SA4  2 

4T 

FfU  V 

t*  A 

1 SAVE  01  F FERENC  L IN  C 

SB64  3AI35D 

lDA 

LFLAO 

1 FETCH  L3AD-ERR3R  FLAG 

5*9  3 

7A 

fia  V 

Am.  D 

i can. pare  high  stjp 

5B67  07 

dRA 

A 

JI5  IT  ZET»? 

SA94 

9C 

SSB 

K 

1 T3  HIGH  P3 INTER 

S&tS  C27E59 

JW£ 

FNEpp 

rERRJft  IF  N3T  ZESB 

A? 

Hd  V 

6#  A 

1 SAVE  Dl  FfERENCE  V*  B 

J 

^9t 

DO 

RilC 

1 3K  IF  D*  E * Hi  L 

f LddK 

FOR  RECORD  HEADER  OR  El  [>-3  F-  FI  LE  BYTE 

5A9  T 

TA 

A3  V 

HJ  Cj. 

I SEE  IF  D»E 

J 

!*96 

03 

3 PA 

E 

1 IS  EEfld 

SfitB  CD43  5C 

TLOl 

CALL 

TIN 

I INPUT  A BYTE 

!A99 

C2SD59 

JMT 

ERRdR 

IlHPRaPtP  INPUT*  H* L ► IV  t 

5B&£  FE70 

CPI 

E3F 

T END  JI  FILET 

IA9C 

09 

BET 

1 UPPER  LlHlT  IS  FFFF  HEX 

5670  CAEF5B 

JZ 

EXEC 

*Yt£ 

1 

S6 7 3 F E 7-a 

CPI 

Ed  FC 

JUf  VI  TH  CHECK  5U1? 

J SUBROUTINE 

TP  INPUT  A 

FILE-NAME  3H  C3HHB1T  CHARACTER 

5BTS  CAEF5E 

ue 

EXEC 

1 FTSM  THE  K EYB3ARD*  DEL  (ROB  du Tl  DELETES  PRIOR 

5B76  FE77 

CPI 

LHfcAD 

JL3NQ  PECaRDS? 

1 CHARACTER. 

5B7A  CAEI5D 

JZ 

DIN 

I Y ts 

t 

SB7D  FE3C 

CPI 

PHtAD 

IBEGIHNIWC  JF  REC3RD3 

M9D 

CD2CS9 

RFIlEi 

CALL 

READ 

1 INPUT  FR3N  KFt'BJARC 

567  > C2bB5& 

Jflt 

TLO 

IN3*  TRY  AGAIN 

‘-AAQ 

FEOC 

CRi 

OR 

I CARRIAGE  RETURN 

J 

S*A2 

Cfl 

PE 

IYES*  RETURN 

IPdtlTlNE  Td 

INPUT  REC3PD5  SHdRTEP  THA“<  2 EYtES 

5AAJ 

rtao 

CPi 

" " 

1 CHECH  F3P  CBWTR0L  CHARACTER 

I 

WAS 

DA9DSA 

JC 

RFILE 

) REJECT  C3NTR3L  CHARACTER 

56^2  CL435C 

TL$I 

CALL 

TIN 

I INPUT  BEC3RD  LENGTH 

$AAfl 

tt  7f 

CPI 

DEL 

■ DELETE  tRUE3UT>  CHARACTER 

less  4F 

Hd  V 

Ci  A 

1 SAVE  IT  IN  C 

!ftAA 

CO 

RHE 

seat  B7 

4KA 

A 

3REC3RD  LENGTH  Z Eft  3? 

$AA0 

79 

ns  V 

A.  C 

(FETCH  CHARACTER  Cd  LMT 

SBS  7 CAFSSB 

JZ 

TLA 

lYESi  HITS  USES  ZEPJ  FVP  2 56 

5AAC 

FE09 

CPI 

9 

JR3  INTER  AT  START  dF  BUFFER? 

SEJSA  AF 

XRA 

A 

1 GET  A Z ERd 

MAE 

CA9D5A 

DE 

RFILE 

1 YES*  IGNORE  BEL 

cess  32 1 2 SD 

TL  S2i 

STA 

flLCI 

JZERt)  HIGH  BYTE  SF  PEC  LENGTH 

5AB| 

26 

DCK 

H 

1 DECREMENT  P3  INTER 

SBS  L CD9  4 5B 

CALL 

TLS 

* INPUT  REST  3 F RECORD 

5A0£ 

DC 

IHP 

Cl 

1 INCREHUJT  Cd  1BT 

S69I  C36BSB 

JHP 

TLO 

I N EXT  RECaftU 

SAB  3 

3E5F 

«U1 

A,APR0(f 

J BACK  ARPdU 

I 

SABS 

CDS&S9 

CALL 

3UTT 

1 PRIMT  IT 

PPduTINE  TO 

INPUT  RECdftD  ADDRESSi  DATA*  AN C 

LABB 

C]9  DJA 

■JHF 

RF1LE 

IJIEXT  CHARACTER 

j CHECKSUM.  AND  TEST  FB  P E3  F 

i n i i n t i i m n i t n i i i i i i i i 1 1 m i i n 1 1 i i u i;  tt  tj  j i n m j 

1 

i 

5B94  2A00SD 

TL  2 1 

LKLD 

BfSET 

1PUT  OFFSET  IN  HiL 

JOTKT 

T3  LJ  AD  A TAPE  AT  dTHEfl  THAN  ITS  NdfMftL  ADDRESS 

$B97  CB43  5C 

call 

TIN 

1 INPUT  L3V  BYTE  3F  RECORD  AQDR 

IRFFSET  VECTOR  IS  ADDED  TO  TH  t X3  RHAL  H*  L ADDRESS 

509 A 5F 

M3  V 

E*  A 

I SA VE  IT  IN  £ 

UP  SUBTRACTED  IF  PR  EC  Etc  ED  FT  A MINUS  SIGN 

509  6 4 7 

M3  V 

6*  A 

ISTART  CHECK  S VI  Vi  TH  IT 

1 

SE9C  CD435C 

CALL 

TIN 

1 INPUT  HIGH  BYTE  3F  PEC3PD  AODP 

5ABB 

5? 

OFfSTi 

Ml)  U 

D^A 

I SAVE  can  HAND  IN  D 

5B9F  37 

Md  V 

Dj  A 

I SAVE  1 T IN  0 

$ABC 

3 A DA 3D 

lda 

HQFl 

l FETCH  H EXS  3 CTAL  INDlCATdR 

S0AO  19 

DAD 

D 

JADD  OFFSET  Td  HiL  ADDRESS 

!ABF 

B7 

BRA 

A 

11$  IT  J EP3  T 

EBA  L 3A0C5D 

l Da 

TASK 

J FETCH  TASK 

SACO 

CAEASA 

J7. 

d FFJ 

JJUHP  1 F HEX  INPUT 

50A4  S7 

M0  V 

B*  A 

1 SAVE  IT  IN  D 

5AC3 

CD2CS9 

CALL 

READ 

JINPUT  A UYTt 

IBAS  DD43  5C 

TL  | i 

CALL 

TIN 

i INPUT  DATA  BYTE 

5AC* 

FE2D 

CPI 

« 

i CHECK  F-an  NEGATIVE  OFFSET 

EBAB  5f 

H3V 

E*  A 

I SAVE  BYTE 

SACS 

CAD7$A 

JE 

JFF4 

i Jump  1 1 it  Elat  I ft 

SBA9  7A 

rtdV 

A*  D 

J CHECK  TASK 

5ACB 

CDF55C 

CALL 

JCTIR 

i Continue  with  bctal  address 

5BAA  F£56 

CPI 

Hiy*. 

JEEE  IF  VERIFYING 

MCI 

CDDBSC 

CALL 

RjICTS 

l&AC  7& 

MOV 

A*  t 

1 RESTORE  DATA  BYTE 

SAD| 

CDB3SC 

CALL 

FOILS  2 

50AD  CAB  MB 

JZ 

SKIP 

UUMp  IF  VEHI  FYlHG 

SAOA 

CDFBtA 

JPP 

3FF2 

IBRD  77 

Ha  v 

Hi  A 

JST2PE  DATA  IN  M B1JRY 

SAD? 

CD 02  SC 

dFF4i 

CALL 

flDHLa 

1 INPUT  NEGATIVE  OCTAL  J F FSET 

1BDI  BE 

SKI  Pi 

CMP 

H 

i CHECK  M EJId  RY 

SftDft 

C2EQSA 

JHF 

3 FF5 

SBH2  C26C59 

JNZ 

M ERROR 

1 BAD  M Bid  PY 

5ADD 

CDAS5C 

0FF3l 

CALL 

REA  DHL 

l INPUT  NEGATIVE  HEX  OFFSET 

5BBS  23 

INK 

H 

J INCH  EH  ENT  MEMORY  pi|  INTER 

'A  Et) 

AF 

3 FF51 

XRA 

A 

J GET  A £ £R3 

5006  79 

N3V 

AiC 

1 GET  REC3RD  CdlWT  (L3V) 

lAEk 

45 

sua 

L 

J INVERT  L 

SSB7  D*DL 

sui 

1 

I DECREMENT  1 T 

SAE2 

6 f 

wav 

L»A 

I SAVE  IT 

5H&9  4F 

M3  V 

C*  A 

J SAVE  IT 

SAE3 

a EDO 

nui 

A.  0 

*2ERd  A VlTHiluT  RESETiNC  CARRY 

SSBA  CACESB 

J z 

TLS 

1 I F Z t-Pd  h CHECK  HIGH  HALF 

5AES 

9C 

S&6 

H 

1 INVERT  H 

50SD  D2A5SB 

JfIC 

TL  J 

J CONTINUE  I F NOT  £55 

5*L6 

ft 

KdV 

Hi  A 

1 SAVE  IT 

SSCQ  SAI2  5D 

LDA 

HECI 

i FETCH  RECORD  C3tf9t  <HIGH) 

ME? 

CDFBSA 

JrtP 

3 FEZ 

SBC 3 DbO  L 

3U1 

1 

1 DECnmClT  IT 

M£A 

CD0C39 

am  i 

CALL 

READ 

rlMPLFT  A BYTE 

SBC  5 3E1E5D 

5TA 

PEC  A 

l SAVE  1 T 

SAED 

FE2D 

CPI 

” 

1 CHECH  FUR  NEGATIVE  dFTSET 

SBCd  DADS  SB 

JC 

TL  3 

J END  3 F R ECORD  1 f 2 55 

SAEf 

CAODSA 

JE 

0FF3 

IJIJtlP  IF  NEGATIVE 

SBCB  G3AS5B 

JMP 

TL  1 

i H Ext  BYTE 

SAfS 

G D&9  SC 

CALL 

HES22 

1 CONTINUE  WITH  HEK  ADDRESS 

56CE  3AI2  5D 

TLSi 

LDA 

ft  EC  1 

t FETCH  RECORD  C3  tHT  I HIGH) 

MF! 

C 076  SC 

CALL 

RDHXB 

5BD1  6 k 

3RA 

C 

1 SEE  IF  RECORD  COlKT  IS  ZERO 

$AfR 

C DAS  5C 

CALL 

HHL  £ 

5SDE  C2AS5B 

JNE 

TL  j 

J CdMTl  Vf  E IF  NOT 

$AFB 

220DSO 

d F F£i 

5HLD 

JFSET 

I SAVE  OFFSET  IN  NflWff 

3&DS  4fl 

TL  3i 

M3  V 

c*  a 

I M3vb  Sin  Td  C 

SAFE 

TA 

nav 

Ai  D 

FN3VE  TASK  TO  A 

E&D6  CD63SG 

CALL 

TIN 

J INPUT  CHEMSW 

j i;nn;mijjii)^urnfiun;ifin  rm;mj 

$11139  B9 

CMP 

c 

I COMPARE  Tfl  5151 

i 

56 DA  CB 

nz 

1 RETURN  1 F 3K 

i EM  TRY 

FBF  LOAD*  EXECUTE*  Ai*t  OEPIFT 

1 

1 

J PRINT 

A “C 

11  Fdft  CHEJCXSUN  ERftaft 

5A  FT 

320C5P 

TLdAQl 

5TA 

TASK 

I SAVE  TASK  IN  MDiaKY 

1 

1 

56DB  H02S0 

C S ERR  i 

LXi 

DiMESC 

ICHBCKSW  ERROR 

i CH ECK 

F3R  IMRUT  3F  FILE  31  AH  E Uip  TB  El  Cht 

5BDE  C36FS9 

JRP 

TESH2 

I PRINT  EPRftft  MESSAGE 

^CHARACTERS! 

i FftBf!  KLTB3ARD 

1 

f 

J ROUTINE  TO 

INPUT  HEC3PDS  LarJGtP  THAN  255  BYTES 

te  02 

21E7  5D 

LXi 

Hi  FBUF 

? POINT  TO  FILE-NAME  BUFFER 

1 

sens 

OE09 

MWI 

Ci  9 

1 8 “CHARACTER  FILENAME 

SEEI  CD435C 

DIN  i 

CALL 

TIN 

1 INPUT  HEC  LENGTH  ILdVl 

CWD5A 

TLDli 

CALL 

RFILE 

JINPUT  FILENAME  CHAfiftCT  EH 

50EA  AT 

MOV 

Ci  A 

1 SAVE  IT  IN  C 

SBQA 

77 

fid  V 

rtj  a 

1 PUT  IN  BUFFER 

SEES  CD435C 

CALL 

TIN 

IINPUT  p£C  LENGTH  £HIGH) 

5B(JB 

23 

I NX 

H 

I INCREMENT  BUFFER  PRINTER 

SBEfl  CaSBES 

JflP 

TL52 

tact 

FEQD 

CPI 

CTS 

I CARR-  RET-  AT  EH  D 0- 1 FILE  N AM  £ 

I 

SAGE 

CAL  6 SB 

TLBS 

J IN  0 J F FILE  NAME 

t hits 

USES  A RECORD  IINtTH  BF  Z ER3  FD  0 A RECORD 

SB]  t 

OD 

PCP 

C 

1 DECREMENT  FILE-NAHE  Cd  tJNT 

ILEWGTH  3F  2$fii  THIS 

SUBROUTlNt  PUTS  A ONE  IN 

SfilS 

CAS  054 

JZ 

E PXUH 

1 T33  MAflY  CHARACTERS 

t PECl 

S3  THAT  SUCH  TAPES  ARE  PR3  P ERL Y fi£AC* 

Sflii 

C3D7SB 

JHF 

TLDi 

I NEXT  CHARACTER 

/ 

SB  1 8 

32CQ SD 

7LD5» 

STA 

I BUT 

J PUT  CARP  PET  IN  BUFFER 

SHES  JC 

TL4i 

IWR 

A 

1 INCREMENT  RECORD  LBJGTH  Ti  « 

SBifi 

CD4F59 

CALL 

LINE 

IdUTPtfT  LINE  FEED 

5B£JC  C36B50 

i 

Jrtp 

TL&fi 

) STORE  IN  RECI 

1 Ld9K 

RJR  FILE  HEADER 

AT  BEGINNING  0 F TAPE 

1 END  3 F FILE*  INPUT  AUT3  START  ADDRESS 

l£|  £ 

D6D* 

1 

TINNf 

IN 

TAPES 

j CHECK  STATUS 

SBEF  At 

EXECI 

«a  v 

Ci  A 

1 SAVE  B1D-3F-FILE  HEADER 

5620 

e*q  i 

AMI 

ACIMH 

I TAPE- INPUT  MASH 

50FO  C 043  SC 

CALL 

TIN 

I INPUT  L3V  BYTE  3F  ADDR* 

SBRI 

C21 £55 

•JN£ 

TINN 

lLaap  (FITIL  peaut 

$0F3  6F 

M3  V 

L*  A 

) PUT  INTO  L 

5BE5 

DBO? 

IN 

TAPED 

1 INPUT  A BYTE 

50F4  4? 

rtav 

6*  A 

i START  CHECKSLH  VITH  L 

5627 

FEiS 

CPI 

SBTTE 

MS  IT  A FILL  HEADER? 

SHFS  CD43  5C 

CALL 

TIN 

J INPUT  Hid  BYTE  OF  AUTO  START 

*B29 

C21E5E 

JHI 

T1NN 

fLddP  UNTIL  IT  IS 

5BF0  67 

M3  V 

Hi  A 

t PUT  INTO  H 
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SBF9 

79 

ho  v 

tu  0 

1 GET  PlD-SF-flLE  HEADER 

SBFfl 

FE74 

CPI 

E3FC 

I CHECK SlIMH  ED? 

5BFC 

C3GT5C 

JHZ 

EXEC  3 

J JUMP  I F Ni  CHECK  SUH 

5BFF 

48 

HO  v 

G*  b 

1 PUT  CHECK  SLM  IN  C 

5CQG 

co  4.  a sc 

CALL 

TIN 

I INPUT  CHECK SW  BYTE 

SC03 

B9 

CMP 

C 

1 COMPARE  Ti  SUK  3 7 H ANpL 

5C04 

C2D3SB 

J Ht 

C5ERR 

fJUMP  IF  ERR3R 

ECO? 

TA 

EXEC3J  MOV 

A-  D 

J CHECK  TASK 

5C08 

FE45 

CPI 

I SEE  IF  EXECUTING 

SCOA 

CAE658 

Jt 

JPCHL 

J YES-  03  T9  H/L 

N0T  EXECUTING 

ECOU 

1 iCO &D 

LX  1 

D*  IfiUF 

I pa  I NT  T9  FILE  NAME 

tcio 

IA 

LDAX 

D 

i-  FrTCH  FIRST  CHARACTER 

S Cl  1 

FEOD 

CPI 

CR 

IIS  IT  A CARRIAGE  PETUHNT 

5C13 

CA 1 C SC 

J Z 

EX  EC  2 

J SKIP  FILE  NAME  1 F £8 

SCI  6 

CDQOSD 

Call 

SEN  DM 

I PRINT  FILE  NAME  AND  00 MM EN TS 

sen 

CD67  39 

CALL 

BLANK 

J PRINT  A RLANK 

SC  1 c 

1 1955D 

execs  i lxi 

D-MESE 

IPBINT  T0  "STARTS  AT" 

sc  IF 

C3&FS9 

Jcip 

TEPRB 

I PRINT  IT 

tniuitntniutttrfntfinuttitumnnttiniftJi 

} EH TRY  TO  SKIP 

OVER  HITS  CHECK 5 IH  LEADER 

I AT  BEGINNNIN& 

0t  TAPE 

5G22 

57 

CL0ADSU  MOU 

Dj  A 

I SAVE  TASK 

5C23 

CD43  5C 

CLDSI  CALL 

TIN 

I INPUT  A BYTE 

K2fi 

FEF3 

CPI 

0F3H 

I CHECH  FOR  D1  3 PC0  DE 

SCjJft 

C2S35C 

JNl 

CLD2 

IN0T  YET-  NEXT  BYTE 

5C3B 

CDS  1 5C 

CALL 

BELL 

I RING  SELL  T3  INDICATE  END 

J 

0 F CHECKSUM  LOADER 

5C*£ 

C3  6B5B 

JMP 

TLO 

1 START  MAIN  PP0 GRAM 

J ROUTINE  TO 

RING  THE  BELL 

seal 

3E07 

BELLI  MVl 

A>  7 

5C33 

C350  59 

J«P 

t 

3UTT 

j subroutine 

73 

3UTPUT  i 

A LEADER  it  N LLLS  F9R 

ffl  LEADER  AMD  i 

A TRAILER 

SC3* 

3A 1 4 SO 

LEADRa  LDA 

NNUL 

1 FETCH  NUMBER  3 F NULLS 

SC39 

4F 

MO  9 

Cf  A 

1 PUT  IN  C 

3CJ3A 

AF 

XRA 

A 

I LET  A NILL 

5C3B 

CD5I SC 

LEA 02 i CALL 

TOUT 

I3UTPUT  A NULL 

5C3E 

00 

OOP 

C 

^DECREMENT  C31XT 

5C3f 

C23B5C 

JNZ 

LEAD2 

1 NEXT  NULL 

SC42 

C9 

RET 

) SUBROUTINE 

TlS 

INPUT  A 

BYTE  FR0K  TAPE 

JAND  ADD  T0 

CHECKSUM 

SC43 

0006 

TIHa  IN 

TAPES 

ICHECK  STATUS 

SC4S 

E60i 

ANI 

AC  INN 

I TAPE- INPUT  MASK 

5C47 

C243  5C 

JH£ 

TIN 

JL98P  IF  N3T  READY 

SC*A 

DEO  7 

IN 

TAPED 

I INPUT  A BYTE 

5CaC 

F5 

PUSH 

PSV 

SC4D 

60 

ADD 

B 

I ADD  BYTE  T0  CHECK  SUM 

5C4E 

47 

hov 

B-  A 

J SAVE  CHECK  SIX  IN  B 

5C4F 

F| 

POP 

P5V 

SC  50 

09 

RET 

OUTPUT  A BYTE 

T3  TAPE 

AND  ADD  T9  CHECKSUM 

SCSI 

F$ 

T0  UTi  PUSH 

PSU 

SC  52 

SO 

ADO 

B 

1 ADD  T0  CHECKSUM 

SC  53 

47 

MB  V 

B-  A 

J SAUL  IT  IN  B 

SC  54 

DBO  6 

TOUT  la  IN 

tapes 

j check  status 

5C56 

£680 

AN  J 

AC3M 

} T AP  E~ 0 U TPUT  M ASK 

5C58 

C254SC 

JNZ 

TOUT] 

I L0d  P IF  N0T  READY 

5C5B 

FI 

PflP 

PSW 

5C5C 

D307 

out 

TAPED 

I OUTPUT  A BYTE 

5C5E 

09 

RET 

1 SUB  ROUTINE 

T3 

PRINT  THE  H/L  REGJ  ST  EH  PAIR  IN  HEX 

SCSf 

4C 

3 UTHL  i MOV 

C-H 

I FETCH  H 

5C60 

C064  SC 

CALL 

0 UTKEX 

I PRINT  IT 

SC  63 

4D 

mov 

C*L 

I FETCH  L-  PRINT  IT 

;rt tn  i uttn  uun  1 1 tttim  3 ; trmnt  tin  it  m win 

J SUBROUTINE 

TO 

C0N  UERT 

A BINARY  N CM  HER  IN  C 

ito  Tyg  ascii  hex  characters-  and  print  them 

SC  64 

79 

JUTHEXi  NOV 

A#  C 

sets 

IF 

RAR 

) WTATE  UPPER 

SC  *6 

i t 

RAR 

5C67 

It 

PAR 

- CHARACTER 

EC68 

1 f 

RAR 

J T3  L0UER 

SC  69 

CO 60 50 

CALL 

HEXI 

13UTPUT  UPPER  CHARACTER 

EC6C 

79 

M0  U 

Ah'  C 

J OUTPUT  L3VER  CHARACTER 

I SUBR3  UTINE 

TO 

0UTPVT  i 

\ HEX  CHARACTER 

1 FROM  THE  L9  HER  ffl  UR  BITS 

SC  69 

£60  F 

HEX  1 l ANI 

OFK 

I MASK  UPPER  4 BITS 

5C6F 

C 690 

ADI 

9 OH 

5C7I 

37 

DAA 

I INTEL  DAA  TRICK 

5C72 

CE40 

ACl 

4 OH 

SCT4 

27 

DAA 

J0NCE  AGAIN 

5C7S 

case  S9 

JNP 

BUTT 

) SUBR9  UTINE 

to 

C0N  VERT 

TMi  KEYB3AR0 

J hex  CHARACTERS  TO  ONE 

J 

binary  Byte  in  a 

SC  70 

cjjetsc 

RDKEXa  CALL 

HEX2 

I INPUT  UPPER  CHARACTER 

5C7B 

07 

PDHXBt  RLC 

1 R0  TATE  T0 

SC7C 

07 

RLC 

5C7D 

07 

RLC 

lUPFER  HALF 

SCI  E. 

07 

RLC 

5C7F 

47 

Hi)  U 

&■  A 

I SAVE  IT  IN  B 

SC80 

CDS  650 

CALL 

HEX2 

1 INPUT  LOWER  CHARACTER 

see  3 

SO 

ADD 

a 

JC0HBINE  B0TH  PARTS 

see  4 

47 

MOV 

B-  A 

J SAUL  B0TH  IN  B 

sees 

C9 

RET 

J SUBROUTINE 

T9 

INPUT  A 

HEX  CHARACTER  T3  A 

5CB6 

CD2CS9 

HEK2«  CALL 

READ 

J INPUT  FR0M  K EY BOARD 

SC8  9 

0630 

HEX221  SUl 

"O" 

t SUBTRACT  ASCI  I Bl AS 

SC8B 

0A6D59 

JO 

EftRBR 

lEFrnaR-  less  than  "o" 

SC5E 

FE17 

CPI 

S3 

5C90 

□28 059 

JNC 

ERROR 

i IRR0R-  GREATER  THAN  "F* 

5C93 

f ED- A 

CPI 

10 

SC9  5 

DS 

RC 

f a Number  d-9 
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5C9  fc 

060  7 

sui 

7 

5C96 

IEQA 

CPI 

LQ 

5C9  A 

DAS  D 59 

JC 

ERF0R 

JERRORj  BET  VEEN  9 -A 

5C9D 

C9 

RET 

t A CHAFIACTER  A- F 

i SUBROUTINE 

T0 

CHECK  H EX/d  CTAL  FLAG  AND  J|MP 

t T9  PR3PER  INPUT  R0UTINE 

5C9E 

3A0A5D 

I NHL  1 

LDA 

HEXFL 

1 FETCH  HEX/ OCTAL  FLAG 

5CAI 

B7 

ORA 

A 

J CHECK  FiJ R EERO 

5CA2 

C2B25C 

JNE 

RDKL0 

1 OCTAL  INPUT 

f 5UBP3  UTINE 

T» 

INPUT  H-L  FR0M  KEYE0ARD  < HEX  F3  RH  AT1 

5CA5 

CD785C 

REA DHL 

* CALL 

FIDHEK 

JFILAO  HIGH  BYTE 

5CA8 

60 

RHL2i 

M0U 

H-B 

I PUT  IT  IN  H 

5CAP 

CD7S SC 

CALL 

RDHEX 

J INPUT  LOW  BYTE 

5CAC 

6S 

R DHL 2 a 

M0  U 

L*  B 

J PUT  IT  IJI  L 

SCAD 

3E3A 

C0L0NI 

MVl 

A-  "a  w 

I O U TP  LIT  A COLON  TO 

5CAF 

C 3 $B  69 

jmp 

0 UTT 

t PRINTER 

1 SUBR0  UTINE 

T3 

INPUT  H/L  FTWH  K EY BOARD  C0CTALJ 

5CB2 

CDD86C 

RDHL3I 

CALL 

RD3CT 

J INPUT  HI GH  HALF  0 f ADDRESS 

5CB5 

60 

RHL0  2 a. 

M3  V 

Hj  e 

t PUT  INTO  H 

5CB6 

CPD3  5C 

CALL 

RD3CT 

I INPUT  L0V  HALF  3F  ADDRESS 

5CB9 

C3ACSC 

JMP 

RDHL2 

I CON  TIN  UE  IN  HEX  F10UTIWE 

f 5UBR3  UTINE 

T0 

PRINT  THE  H/L  REGISTER  PAIR  IM  JCTAL 

sese 

4LC 

3UTHL0I  M3  V 

C-H 

J FETCH  H 

SCBD 

CDC 1 5C 

CALL 

0UT9CT 

I PRINT  IT 

&CCO 

40 

M3  V 

C-L 

I FETCH  L 

jju>f  nifjjium  nuntj  m mtftj  Jisiiu 

f SUBR0  UTINE 

T9 

CONVERT 

A BINARY  NlMflEfl  IN  C 

I T0  THREE  ASCII  3CTAL  i 

characters  and  print  THE1 

SCO  1 

79 

3 UT3  C T ( M3  V 

Aj  c 

SCC2 

07 

RLC 

1 PS  TATE  LEFT  TW  Bl  TS 

5CC3 

07 

RLC 

) T0  30  TT3H 

5CC4 

E60  3 

AM  t 

3 

ISELECT  B0TTOM  TW3  BITS 

5CC6 

ODD  3 SC 

CALL 

0UT6O 

I3UTPUT  LEFT  CHARACTER 

5CC9 

79 

M3U 

Aj  C 

SCC  A 

Of 

RRC 

J ROTATE  M 1 DDL E 

sees 

OF 

ARC 

J BITS  T3 

5CCC 

Cf 

SRC 

J bj-tttom 

5CCD 

CDDI5C 

CALL 

0UT9 

J OUTPUT  CENTER  CHARACTER 

SC  DO 

79 

M0V 

A-  C 

I OUTPUT  RIGHT  CHARACTER 

5CDI 

E607 

3 UT3  a 

AMI 

7 

J SELECT  RIGHT  THREE  BITS 

5CD3 

C 630 

0 l/T  60  1 

ADI 

30H 

i ADD  ASCI  I Bl  A$ 

5CD5 

C 3 SB 59 

JMP 

JUTT 

1 PRINT  CHARACTER 

; subroutine 

T9 

CONVERT 

THREE  KEYBOARD  ASCI  I 

70CTAL 

DIGITS 

T3  ONE  BINARY  BYTE  IN  B 

5CD8 

CDF2SC 

RD3CT1 

CALL 

8CTIN 

1 INPUT  FIRST  CHARACTER 

5CDB 

FE04 

R8CT2* 

CPI 

4 

J >4T 

5CDD 

D26D59 

JNC 

ERROR 

I Y Eft#  ERH0  R 

5CL0 

87 

ADD 

A 

J SHI  FT 

5C  El 

B7 

ADD 

A 

1 TO  THE  LEFT 

5C£2 

87 

ADD 

A 

I THREE  BITS 

ECE3 

41 

MJ  V 

Sj  A 

1 SAVE  FIRST  PART  IN  B 

5CE4 

CDF2  SC 

CALL 

3CT1N 

1 INPUT  SECOND  CHARACTER 

5CE7 

BO 

3 HA 

B 

I COMBINE  VI  TN  FIRST  PART 

5CES 

87 

ADD 

A 

I $H1 FT 

5CE9 

07 

ADD 

A 

- THREE  BITS 

5CEA 

8 7 

ADD 

A 

I LEFT 

5CEB 

47 

.10  V 

Bj  A 

I SAVE  IN  B 

5CEC 

CDF2  5C 

CALL 

3CTIN 

1 INPUT  THIRD  CHARACTER 

SCEF 

00 

9 PA 

B 

I COMBINE  ALL  THREE 

5CF0 

47 

M0  V 

B- A 

1 SAVE  BYTE  IN  B 

5CFI 

C9 

RET 

J SUBROUTINE 

TJ 

INPUT  AN  OCTAL  CHARACTER  TO  A 

5CF2 

C Dae  59 

acriNi 

CALL 

READ 

1 INPUT  FROM  KEYBOARD 

SCF5 

D630 

0CTI2a 

sui 

-o" 

J SUBTRACT  ASCII  BIAS 

5CF7 

DASDS9 

JC 

ERROR 

J ERROR,  LESS  THAN  "J " 

SC  1 A 

FED  8 

CPI 

8 

J COMPARE  TO  8 

5CFC 

D2SDS9 

JNC 

ERR3  R 

I ERROR,  GREATER  THAN  7 

5CFF 

C9 

RET 

; SUBRfl  UTINE 

T0 

PRINT  AN  ASCII  MESSAGE  POINTED  TO 

1 BY  D*  E*  ST0PS  EW  A 

BINARY  ZERO  IS  FOUJD, 

5J0OO 

1A 

SENIMI 

LDAX 

D 

1 FETCH  CHARACTER 

5D0I 

13 

I NX 

0 

J INCREMENT  POINTER 

5D02 

B7 

3RA 

A 

J IS  CHAR  A BINARY  EERO? 

SD03 

C0 

RE 

I RETURN  IF  IT  IS 

5IW4 

CDSBS9 

CALL 

0UTT 

I3THERVISE  PRINT  IT 

5D07 

C 30 OSD 

JMP 

SEN  DM 

I NEXT  CHARACTER 

5D0A 

00 

HEXFLi 

DB 

0 

IHEX/3CTAL  MODE  FLAG-  0 ■ HE* 

5DGB 

00 

SFLAGi 

DR 

0 

1 INITIALIZATION  FLAG 

500  C 

TASK! 

DS 

1 

ISAVE  TASK  HERE 

5DC0 

0000 

JISETt 

DW 

0 

J- OFFSET  VECTOR  FOR  LOAD 

5D0F 

FF 

RECLNi 

DB 

RLIN 

I RECORD  LENGTH  (LOU  BYTE) 

5DI0 

00 

RECLSi 

Oft 

0 

1 RECORD  LENGTH  (HIGH  BYTE) 

5UI  I 

00 

RECAt 

DR 

0 

J RECORD-LENGTH  C3  I!SI  T t INPUT) 

5013 

00 

RECIi 

□ft 

0 

J INPUT  R EC  ““LENGTH  C8IKT  (HIGH! 

5013 

00 

LFLAOi 

DB 

0 

JL3AD-ERR0R  FLAG 

5D  1 4 

01 

NNtlLi 

DB 

1 

J NUMBER  OF  NULLS  0N  LEADER 

5D|  5 

H £$6f 

DR 

"HEX  OR 

OCTAL  INPUTT  0 

5D3A 

HESlr 

DB 

" H £X"j  0 

£D2F 

MES2a 

DB 

” 3 CTAL H 

% 0 

SD3  6 

ME$3i 

DB 

" INPUT* 

CR,  LF-  2-2*  2 

5041 

M ES4i 

DB 

"RECORD 

LENGTH"-  0 

SD4F 

DB 

”7  "-D 

5052 

M £ S P a 

DB 

" £65"j£ 

) 

5DS7 

HESVl 

DB 

" VHAT1 

0 3 ERROR  MESSAGE 

5DSF 

HESMa 

DB 

1IH  IK0RY 

ERR0R  AT  "*0 

5DT0 

HESNi 

DB 

" LEADER  LENGTH?  ",  O 

5DS2 

HESCa 

OB 

"CHECKSUM  ERR8R  AT  ",  0 

5D9S 

MESEa 

OB 

"STARTS 

AT  "*0 

SQAO 

HESFa 

DB 

"wnawc  FILE  NAM  Ej  THY  i ",  D 

SDB7 

FBUFi 

OS 

9 

I FILE-NAME  BUFFER 

5BC0 

IBUFa 

OS 

BUFL 

1 INPUT  BUFFER 

EDD2 

DS 

24 

I SPACE  FOR  STACK 

5DEA 

STACK  a. 

os 

1 

I TOP  OF  STACK 
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Random  Files  Illustrated 

By  Frederick  E.  La  Plante,  Jr. 


INTRODUCTION 

In  the  recent  series  on  General  Business  Software  by 
ShamburgerT  I seem  to  detect  an  apology  for  not  having 
used  a truly  random  file  approach  in  this  design.  This 
set  me  to  thinking  and  try  as  l might,  I could  not  recall 
having  seen  a single  software  articie  in  the  '‘hobbyist11 
literature  which  used  random  files.  Since  I had  just  re- 
cently finished  a small  software  package  to  maintain  a 
program  for  a membership  file  using  Random  files  with 
BASIC,  the  thought  occurred  to  me  that  others  might  be 
interested  in  a practical  example  of  the  utility  of  such 
file  structures. 

DEFINITION  OF  FILES 

Be:ore  we  go  any  further,  we  had  better  define  just 
what  sequential  and  random  files  are  and  how  they  differ, 

A sequential  FILE  is  typified  by  a magnetic  tape.  Typi- 
cally such  a file  consists  of  a number  of  records  end-to- 
end  along  the  tape,  usually  in  the  order  in  which  they  are 
most  frequently  needed.  When  access  is  required  to  a 
particular  record,  the  usual  procedure  is  to  rewind  the 
tape  to  assure  that  it  is  at  the  start  of  the  file,  then  read 
each  record  in  turn,  performing  any  necessary  process- 
ing, and  then  read  the  next.  If  the  program  should  need 
to  read  only  one  record,  say  the  recipe  for  rhubarb  pie, 
we  must  read  through  all  of  them  until  the  desired  record 
is  found.  If  we  wish  to  insert  a new  record,  say  a newly 
hired  employee  Into  a file  ordered  by  employee  number, 
and  the  new  record  must  be  placed  anywhere  other  than 
at  the  end  (always,  in  accordance  with  Murphy)  then  un- 
less the  file  is  small  enough  to  fit  into  memory  (never, 
same  reason)  we  must  copy  tape  #1  to  tape  #2,  from  the 
start  until  we  reach  the  insertion  point,  write  the  new 
record  on  tape  #2,  then  continue  with  the  copy.  Now, 
suppose  instead  of  one  new  employee,  we  have  five 
scattered  at  random  throughout  the  existing  range  of 
employee  numbers.  We  could  simply  process  them  one 
at  a time  at  random,  each  time  rewinding  the  most  recent 
copy,  and  then  copying  and  inserting  as  above.  This 
would  be  slow,  and  rough  on  the  tape  as  well.  So,  to  do 
the  job  right,  we  first  sort  the  insertions  in  employee 
number  order  and  then  read  tape  #1  to  the  point  of  the 
first  insertion,  write  it,  copy  until  reaching  the  place  for 
the  second,  etc.,  until  the  updates  are  made.  We  then 
end  up  with  a back-up  tape  of  “yesterday's1*  file,  a new 
upda  ed  file,  and  if  we  save  it  somewhere,  a sorted  list 
of  the  updates.  The  value  of  this  file  set  will  become  ob- 
vious the  first  time  the  boss  wishes  to  inspect  the  file 
after  you  have  added  the  new  employees,  and  you  find 
the  copy  didn’t  take. 

A fandom  file  is  typified  by  a library  book  shelf  where 
you  can  retrieve  any  book  without  disturbing  any  others 
on  the  shelf.  Again,  individual  records  are  stored  end  to 
end,  but  the  order  may  not  beat  all  obvious  if  you  do  not 
recognize  the  key  (catalog  code).  This  key  is  probably 
some  alphanumeric  character  sequence  which  the 
librarian  (programmer)  found  easy  to  generate  for  each 
record  and  is  absolutely  unique.  It  may  make  no  sense 


at  all  to  anyone  else  but  that  doesn’t  matter.  To  find  any 
record  in  the  file,  you  must  go  to  the  index  and  look  for 
the  record  in  a sequence  of  key  names  (author,  title,  etc.) 
and  get  the  corresponding  record  number  (catalog 
code).  You  then  go  directly  to  that  record  and  retrieve  it. 
Physical  devices  providing  that  feature  work  much  like 
normal  computer  memory  in  that  you  specify  an  address 
and  are  presented  with  data.  (In  fact,  except  for  speed  of 
access,  it  is  frequently  possible  to  treat  them  that  way.) 
In  order  to  write  a new  record,  simply  add  the  new  record 
to  the  end  of  the  file,  and  place  its  record  number  and 
keyword  in  the  Index  in  its  proper  place.  There  is  no 
need  to  copy  the  file  at  all.  and  if  any  sorting  is  to  be 
done,  it  will  be  the  index  which  is  usually  very  small 
compared  to  the  file.  Should  you  wish  to  modify  a 
record,  you  simpfy  read  the  old  version  into  memory, 
change  It,  and  write  the  new  version  over  the  old  with  no 
copying  required.  Thus,  there  is  never  more  than  one 
copy  of  the  file  and  it  is  always  current. 

The  accompanying  program  MARSBASE  implements 
a comparatively  crude  database  with  128  bytes  allo- 
cated to  each.  Either  or  both  of  these  limits  can  be  in- 
creased up  to  the  limits  of  disc  space  that  the  user 
wishes  to  commit.  Since  this  is  a random  file,  we  can  do 
directly  to  any  specific  member’s  record  (assuming  we 
know  which  one  it  is)  so  response  time  is  not  signifi- 
cantly effected  by  the  size  of  the  database.  A little 
thought  should  result  in  a fairly  large  number  of  applica- 
tions for  such  an  approach  to  data  storage.  No  longer 
does  one  have  to  read  through  most  of  the  entire  file  of 
recipes  in  order  to  look  at  the  one  for  rhubarb  pie  (or 
how  about  contest  log  checking  for  radio  amateurs),  in 
fact,  random  file  design  allows  one  to  get  significantly 
closer  to  real-time  access  to  a specific  item  in  a 
voluminous  data  file. 

MARSBASE  PROGRAM 

The  program  described  here  is  written  in  a rather  un- 
usual form  of  BASIC.  It  is  called  BASIC-E  and  was  writ- 
ten by  Gordon  E.  Eubanks,  Jr.,  of  the  Naval  Post 
Graduate  School.  This  BASIC  runs  under  the  GPM  oper- 
ating system  written  by  Digital  Research  and  takes  ad- 
vantage of  its  rather  complete  file  editing  system  and 
I/O  package.  The  particular  version  I used  is  that  dis- 
tributed by  Imsai™  with  their  floppy  disc. 

Those  familiar  with  BASIC  will  notice  several  peculi- 
arities about  the  program  described  here.  Perhaps  the 
most  obvious  are  the  lack  of  line  numbers  and  the 
absence  of  2-character  variable  names.  Less  obvious  is 
the  IF -THEN-ELSE  statements  and  the  line-continua- 
tion symbol  -/-.  In  writing  MARSBASE  it  was  decided  to 
make  liberal  use  of  these  features  to  determine  if  any 
significant  improvements  could  be  made  in  the  read- 
ability and  understandabllity  of  this  program  as  com- 
pared to  the  usual  BASIC  program.  In  writing  the  pro- 
gram, I tried  to  follow  the  structured  programming 
precepts  of  no  “GOTO”  statements  and  single  entry  and 
exit  points  from  a block  of  code.  I was  not  altogether 
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successful*  but  still  I think  the  understandability  has 
been  considerably  enhanced. 

One  other  aspect  of  BASIC-E  has  also  affected  the 
program  and  that  is  the  fact  that  BASIC-E  is  a compiler/ 
interpreter  similar  in  some  respects  to  the  concepts  of 
TINY  BASIC.  That  is,  the  code  you  see  here  is  pre-pro- 
cessed by  a compiler  into  an  intermediate  language  with 
all  symbols  reduced  and  all  remarks,  etc.  removed.  This 
intermediate  language  is  then  interpreted  by  the  run- 
time software.  While  one  has  lost  the  rapid  interactive 
features  most  beginners  seem  to  find  appealing,  one 
gains  the  ability  to  be  somewhat  verbose  in  the  source 
code  while  still  retaining  most  of  the  advantages  of 
compact  code  for  the  interpreter. 

PROGRAM  FEATURES 

The  program  breaks  down  functionally  into  six  major 
segments:  The  main  program,  four  processing  modules, 
and  a set  of  support  sub  routines. 

The  main  program  defines  variables,  establishes  array 
space,  creates  the  database  index,  and  allows  the  user 
to  select  from  the  functions  available.  The  important 
thing  to  notice  here  is  the  index,  for  this  is  the  heart  of 
random  file  access.  Whenever  some  part  of  the  program 
wishes  to  access  a particular  member's  data  record,  a 
search  is  made  of  the  index  to  determine  the  record 
number  and  the  program  then  asks  the  operating  sys- 
tem for  that  specific  record.  The  method  used  for 
searching  the  index  is  a simple  sequential  one  of  com- 
paring each  entry  in  turn.  If  the  database  were  much 
larger  than  it  is,  a faster  method  of  locating  the  key 
would  be  appropriate,  but  was  not  used  in  this  case 


since  the  response  time  of  the  disc  system  seems  to 
mask  any  search  time. 

Note  that  the  index  is  nothing  more  than  an  array  con- 
taining the  "key"  words,  in  this  case  the  member's  ama- 
teur call  sign.  However,  the  array  is  organized  in  exactly 
the  same  order  as  the  database  so  that  if  the  desired  key 
is  found  in  the  25th  place  in  the  array,  then  the  desired 
record  is  number  25  in  the  file.  While  we  are  still  per- 
forming a sequential  search,  we  are  now  doing  it  in  core 
at  the  maximum  rate  of  the  interpreter  and  also  we  only 
search  through  the  keys.  While  smaller  files  of  10-15 
records  would  barely  show  the  difference  between  nor- 
mal sequential  and  random  files,  the  advantages  become 
very  obvious  as  the  number  of  records  increases  and  in- 
dividual record  size  increases. 

The  functional  modules  perform  as  follows: 

ADD  — Get  information  from  the  operator  concerning  a 
new  member,  format  it  and  insert  it  into  the  database. 
One  search  is  made  to  insure  that  a duplicate  entry  is 
not  being  made  and  another  to  find  the  first  empty  rec- 
ord, If  no  empty  record  is  found,  the  new  record  is  added 
to  the  end  of  the  database  and  a new  end-of-file  flag  is 
written.  When  the  user  indicates  there  are  no  more  addi- 
tions to  be  made,  he  is  advised  of  the  current  size  of  the 
database  and  returned  to  the  main  program. 

CHANGE  — Get  a new  item  entry  from  the  operator  and 
insert  it  into  the  proper  place  in  the  database  for  the 
specified  member.  After  the  member  to  be  altered  is 
stated,  the  record  is  read  into  the  core.  The  operator  is 
asked  to  specify  the  item  to  change  and  its  new  value. 
Items  may  be  changed  in  any  order.  When  the  operator 
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Figure  1.  Comparison  of  Random  and  Sequential 
Access  Methods. 
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has  no  further  changes  tor  that  member,  he  is  given  a 
copy  of  the  member's  record  as  it  appears  on  the  disc 
with  all  changes  made.  When  no  further  members  are  to 
be  changed,  control  Is  passed  back  to  the  main  program. 

DELETE  — Remove  a member  from  the  database  as  speci* 
fied  by  the  operator.  Locate  member  specified  by  the  oper- 
ator and  replace  key  in  boi  h i ndex  and  record  with  a zero, 
thus  marking  the  space  as  available  for  new  additions. 
LIST  — Print  record  for  a specified  member  If  a call  sign 
of  “air*  is  specified,  the  entire  database  will  be  listed  in 
the  same  order  in  which  it  exists  on  the  disc. 

Support  subroutines  are  provided  to  perform  most  of 
the  actual  mechanics  of  database  maintenance.  Rou- 
tines are  provided  to  read  and  write  a member  record  to 
a particular  disc  record;  to  fetch  member  data  from  the 
operator;  to  locate  a member  in  the  Index  and  return  the 
record  number;  and  to  print  a member's  entire  record  at 
the  terminal. 

Presumably,  the  functions  provided  by  this  database 
maintenance  program  could  be  extended  indefinitely  by 
adding  sorting  modules,  mailing  label  printers,  etc.  How- 
ever, it  is  usually  more  appropriate  to  keep  the  mainte- 
nance functions  in  a program  separate  from  the  data  re- 
trieval programs  to  minimize  the  danger  of  inadvertently 
changing  the  contents  of  the  file.  Consequently,  such 
functions  which  only  need  to  read  the  data  will  be  kept 
separate  and  optimized  for  their  particular  functions. 

It  is  seriously  doubted  that  this  program  is  of  direct  use 
to  any  reader  in  its  present  form,  especially  in  light  of  the 
peculiarities  of  BASIC-E.  Hopefully,  though,  it  will  serve 
as  an  illustration  of  the  utility  of  random  file  access  for 
record  keeping.  Such  methods  have  uses  in  almost  all 
fields  of  data  processing,  from  engineering  to  bookkeep- 
ing  systems  to  home  recipe  files  to  stamp  collecting. 
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REM 

SEX 
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REttRH 


M.S.  ARPM -ALASKA  MRS  MEMBERSHIP  FI  V E SYSTEM 

THIS  IS  A COMPLETE  MErfl=R5H|?  FI  EE  J*t  MTEW  SYSTEM 
ROUTINES  ARE  AVAILABLE  TO  ADD,  CHANGE,  DELETE  OR 
LIST  ALL  OR  PARTS  OF  THE  MEMBERSHIP  FILE 

FILE  IS  OF  RAMDOR  READ^VRITE  DESIGN.  EACH  ME®  EH  IS 
ASSIGNED  A SEP  FRA  TE  RED  DP  □ A $ FOLLOWS) 


FIRST  fftME 

FIRST* 

MI  DOLE  I Nl  T 

MI  i 

LAST 

LASTS 

call  si  tn 

SIGNS 

ADDRESS 

AOT  , 

CT  TV 

CITY  S 

STATE 

STATES 

ZIP  CODE 

ZIP 

HOME  PMONF 

RF0NE4 

VGftK  PHONE 

WFONES 

LICENSE  CLAES 

CLASS 

EXPIRATION 

EXPIRE 

REM 


REM 

REM 


- STATEMENT  FUNCTIONS  USED  IN  PRINT  ROUTI  NEE 

prfl  CONVERT  IIPCODE  TO  STH1  NS  OF  THE  FT! « 
DEF  FM4ZIPSCX  ,1  ,55 


HEH  CONVIPT  PRONE  NU»ER  TO  STRING  OF  FDfl  M "K )( * -TURF  ' 
DEF  FN,F0MESa*)-LEFT5<S4.3)+*-"<RT  OHUtX  S.41 


ftrfj  CONVERT  TATE  TO  STRING  QF  Ffl* « 

&PF  FN  .CATEtCK  5 -Ml  D*<  5TR  S(*  1 ,1  ,2 ) +"  r + \ 

n Dif  str  *tx>  *3*^5  *"/*  + > 


ANNOUNCE  PROGRAM  TO  DPPS^Aim 
PRINT  TAB  <1  E?  i"UJS  , AR  MY  -ALASKA 
PRINT  : PRINT  1 PRINT  : PRINT  t 


MEJEESSWI®  FILESYSTEM' 

PR1  NT 


Rrf#  * - ARRAY  DEFINITION 
MA/.HE®  EAS=IPJ 

dim  a LL^^s.MEjegrs+n  ,roDE«« 

REX  - - CL&R  I NDEX  ARRAY 


FOR  iTl  TO  mx  .ME®  ESS 

m LLsn  5 ="B" 

NEXT  I 

REH  - - OPEN  ME*BER  n 1* 

HtfBEHSs"  B:KE®ERS,LIB* 
FILE 


REM  - - CREATE  INDEX  I N CO?  E 
IF  END  *1  THEN  H 
FOR  1^1  ID  mX.NEPBFRS 

READ  *1  JtDUMf  *DUM1,DUMS,CALLHI  J .DUt1S,DUMS  ,DUME  ,DU* .Dt^E 
■NEXT  I 

It  3ZE;I-l 

PRINT  " SI/  E OP  KEH3  IF  FT  LE  IS  DLKRENTLY  H ;SIEE 


REM  - - DETER  MI  ME  FUNCTION  TO  BE  PERFORMED 
cocrsm;-  ADD" 

C0DZ5(2>i_  OU" 

CODE  5(JJt”DEL_ 

OODEttA)  " LIS" 

CODE 40)  s-  STOP  " 

Iff  FOR  Jfrl  TO  I STEP  P 

PffI  NT 

PRI  NT  ” PUNCH  ON  £A  DO  ,CHA  ,DEL  ,Ll  S ,5 TCP  >*  ; 

INPUT  FUNDS 

FDR  I TO  S 

E F FUND 5=  CODEffl  ) THIN  \ 

qn  i goto 

NFKT  t 
NEXT  J 

SO  STOP 

REM 

HER  - - ADDITIONS  TO  DATABASE 


2Z  m T=J  TO  I STEP  0 

PR1  NT 

RAJ  NT  *fALL5IGN  OF  NEW  KEf®  55  <f  TO  qUTT>" 
INPUT  SIGH* 

IF  SISMS:*P"  WEN  N 
PRINT  f\ 

PRINT  " DLHR  ENT  ME®  EE  FI  LE  BUZ  IS  - :SIZE  ;\ 
PRT NT  t \ 

GOTO  IP 

REM  CHECK  P3B  DIP  U CA  TF  ENTRY 
GGStB  92 

If  J«3  THEN  \ 

PRINT  SIGN*?*  ALREADY  ON  FT  LE*  !> 

GOTO  202 

REX  CD  SET  OaTA 
TOSLB  TM 

REX  FIND  E®7Y  SPA  DE  I N FILE 
FOP  J -I  TO  MAX  .FIBERS 

IF  ZfcLLSfJ)  =mQr  THEN  201 
NEXT  J 

PAINT  -NO  MORE  ROOM  IN  IS  RECTORY " 

GOTO  2U2 

REM  WRITE  NEW  ENTRY  TO  FILE 
221  dLL5(J}^$I5N$ 

GOSIB  TO 

REM  IF  FILE  Sir  E EXPANDS,  WRITE  NEW  EOF 
I F J »Sir  E THEN  l\ 

sir  e = j 

PRINT  H *<SlZE+U  J&iRlr2B> 

302  NEX  T I 

REfl 

REM  - - CHANGES  TO  DATABASE 


30  FOR  I =|  TO  l STEP  0 

PRT  NT 

PRINT  ~ CALL  SION  OF  ME®  ER  t&  TO  aUlT)" 

1 MPUT  SIGNS 
IF  ElGN*:“fc"  THEN 
PRINT 
SOTO  IS 

REM  LOCATE  call  IN  D1  REDTCRY  , IF  NOT  FOUND  J =3 

305  UB 

I F J :P  TH  EN  V 

PRINT  SI  jNIj*  NOT  ON  FILE,* 

GOTO  3IJ3 

REM  GET  CIRRENT  RECOR  D FCP  ME®  ER 
30S  IB  S 5 

REM  SET  NEW  ENTRIES  FROM  U1  ERA  Tf]R 

PRINT  -^0R  FftCH  CCRRECTlON  RESPOND  TO  PROMPT" 

PPt  NT  “WITH  - ITEM  W ME  ,NEY  ENTRY  - (2,0  TO  3UI  T>“ 

| N°  UT  I TEM4  ,ENTRY  t 
IF  ITEM»=*0*  THEN 

IF  ITEM4i"NAME|-  THEN  FT R ST t -ENTRY  5 t GOTO  301 
IF  I TEX*  r-  NAMES'  THEN  M % : ENTRY  4 t GOTO  3a  I 
IF  I TEM*-’t|fi  MEi“  THEN  LASTS  : ENTRY  f 1 GOTO  301 

T F ITEMEr"  CALL"  THEN  SIGNS  ; ENTRY  S * GOTO 

IF  lTHK$-*ADFr  THEN  A DP  4 i ENTRY  S : GOTO  3X1 
IF  TTEU5=“aTY“  THEN  Cl  TY  S : ENTRY  5 1 GOTO  3X1 
IF  ITEMS-"  STATE"  THEN  STATES  = ENTRY*  i GOTO  3?l 
IF  TTEXS=-rlP-  THEN  ri  P iVALC  ENTRY  S3  s GOTO  3PJ 
1 F ITEXE--HFONE-  THEN  HFONES  = ENTRY  4 j GOTO  301 

IF  ITEMS :"VFDNE“  THEN  WFONES  = ENTRY  ?,  s GOTO  3?1 

IF  ITEMS:*  CLASS"  THEN  CUSS  -ENTRY*  ; GOTO  IP l 
Ir  ITEMS:*  DQTE"  TH  EN  D(P]RE  ^/A  Lf  ENTRY  i GOTO  J?l 
PRI  NT  “I  NVA  U D 1 TEH  W ME" 

GOTO  33) 

REM  WRITE  NEW  !H  TA  TO  FT  LE 
332  IDS  LB  TS 

REM  CONFIRM  NEW  T SK  CONTENTS 

GOStB  G* 
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303 

REn 

REX' 


401 

HEM 

RE«  - 
HEM 

50 


M2 

REM 
REK  - 
REM  - 
73 


REM  - 
75 

REM  - 

90 

3 

31 

REM  - 

85 

HEM  - 
90 


REM  OQNE , GO  03  ft  MOTH  ER 
NEXT  I 


- DELETE  A RECORD 

FDR  14  TO  1 STEF  0 
PRINT 

PR  I NT  "CALL  51  GN  OF  ME®  FH  TO  DELETE*  0 TO  QUIT) 
INPUT  SIGN* 

IF  S1GW:"0"  THEN  \ 

PRINT  r\ 

GOTO  10 

REM  FIND  CALL  IN  DIRECTORY  * IF  NOT  FOUND 
GQSCfi  30 
IF  J=0  THEN  \ 

PRINT  SIGNS;”  NOT  ON  FT  Lt/ 

GOTO  m 

REM  CLEAR  CALL  SIGN  FROM  THE  RECORD 
TENP  S=  SIGNS  : SIGMS=-0- 

GOSLB  7 5 

REN  CLEAR  CALL  FROM  DIRECTORY 

CALLtCJJ  -~S" 

REK  NOTIFY  OPERATOR  OF  SUCCESFUL  REMOVAL 

PRINT  TEMPT?-  REMOVED  FROM  RECORD  4m  :J 

NEST  I 


-LIST  DATABASE  CONTENTS 

EITHER  ONE  ME!®  TR  OR  ALL  ME®  ERS  CAN  BE  LISTED 

FOR  I -l  TO  1 STEP  3 
PRI  NT 

PRINT  - CALLSIGN  OF  ME®  EH  TO  PRINT  (0  TO  STOP  )" 
INPUT  SIGN* 

IF  S!GNS="0"  THEN  \ 

PHI  NT  ! \ 

GOTO  40 

HEM  'A  LL*  WILL  II  ST  ENTIRE  FILE 
IF  SIGNED  ALL"  THEN  % 

PRI  NT  CHRStm  tTAB  Cl  5>  - : \ 

FDH  J=l  TO  SI  EE 

GQR®  85  t\ 

GOSUB  90  ?\ 

NEXT  J ; V 

PRINT  CHHSCIE)  i TAB  Cl  5)  j"  " ?\ 

GOTO  10 

REM  FIND  ME® TH  IN  DIRECTORY 
GGSLS  80 
IF  J =0  THEN  S 

PRINT  SIGNS:-  NOT  ON  FT  LE,"  ?\ 

GOTO  50E 

HEM  PHI  NT  CONTENTS  OF  ME®  ER  RECORD 
30S  LB  8 5 
SOS  OB  90 

NEXT  I 


- SIBROUTINES 

- COLLECT  DATA  FROM  TERMINAL 

PRINT  - LAST  NA  ME  , FIRST  >K1  DOLE  I Ifl  T ; 

I®  UT  LAST  1 FIRSTS  *MI  % 

PRINT  “ STREET  ADDRESS  Cfl  PO  BOX'*? 

INPUT  ADR  $ 

PRINT”  Cl  TY  .STATE  ,EIP  CODE"  | 

INPUT  Cl  TY  |rSTATEI,ElP 

PRINT  “HOME  FONE$,WCRK  FONES"  f 
INPUT  HFONES*WFONE$ 

PRINT  -LICENSE  CLASS  ,EXP  IRA  TY  ON  DATE-: 

INPUT  CLASS, EXPIRE 

RETURN 

- WHITE  DATA  TO  ME®  £R  FILE 

PRI  NT  -1  * J;  fl  RSTt  *MI  f f LA  STS  ,SI  G NS  *A  DR  1 *Ct  TY  I ,STfl  TE  % £ I p , 
HFONEF  ,VFON£S,C  LA  SI  .EXPIRE 

RETURN 


- LOCATE  ME®  5?  T N OIRECTCRY 

for  j 3 : to  siee 

IF  si  GN5-0A  LLiCJ  > THEN  81 
NEXT  J 

J -0  REE  ‘NOT  FOUND’  FLAG 
RETlFN 

- GO  HEAD  KEFGERS  RECORD 

R EA  D #1  ,J; FIRSTS  *MI  S » LASTS  *51  GNt  *A DR  J ,Ct  TY  % ,S TA TE S , 
El  P ,H  FONES  ,W  FONES  »CLAS|  ,EKPI  fi  E 

RETURN 

- PRI  NT  ME®  EH  0A  TA 
PRI  NT 

PRINT  LAST*.:"  IFIRSTT;"  JMI  S:-  - - - "sSIGNS 
PRINT  - CLASS  - " iCLASt. "EXPIRES  - " ?FN  .DA  TEtC  EXPIR  E> 
PRINT  -t>RDVE  N®RS  ; HOME  - :FN  *F  ONE  S*H  FONES) 

PRINT  TAB  f j S>  ;“UOR  X " :FN.FONEiCWFONEt) 

PRINT  - A DOT  ESS  : -;A0R$ 


PHI  NT  TAB  Cl  I > ;a  TY  5?"  JSTATESJ"  JFN.EI  P SCEIP  J 
PRI  NT 


RFTlftN 

END 


A>RUN  MAR5BASE 

3ASIC-E  INTERPRETER  - VER  2.0 


U.S  , ARJff  -A  LA  SPA  WFl$  ME®  EH  SHI  P FILE  SYSTEM 


Stp  OF  me®  EH  FT  LE  TS  CURRENTLY  88 

FUNCTION  (ADD,  (HA  ,DEUUS  .STOP  )7  LIS 

CALLSIGN  OF  ME® EH  TO  PRINT  CP  TO  STOP) 
? ACMI012 

1APLANIE/  *E  - - - ACM|  DLZ 
CLASS  - A DV  EXPIRES  - 33  4 2/02 
RHONE  N®RS  i HOME  2 43-29  57 
VOR  X 2 7 4-02  63 
ADDRESS  : 7151  TALL  SPRUCE  TH 
ANCHORAGES*  *99502 


CALLSIGN  OF  ME®  EH  TO  PRINT  CO  TO  STOP) 
7 0 


FUNCTION  CADD*CHA  *DEL,LIS  *STOP)T  DEL 

(ALL  3SN  OF  ME®  EE  TO  DELETE* 0 TO  0 UI  T) 
7 KL7XY7 

KL7XY7  REMOVED  FROM  RECORD  *B8 

CALL  3GN  OF  XE®ER  TO  DELETE* 0 TO  0 UI  T> 
7 0 


FUNCTION  (ADD.CHA  ,DELrU  S ,STCF  ) 7 ADD 

CALLSIGN  OF  NEW  ME®  ER  C0  TO  0 UT  T) 

7 AS7XY? 

LAST  NR  ME  *FI  RST  ,tfl  DDLE  I NIT  1 JONES  *JOHV,D 
STREET  A D Eft  ESS  DR  P-0  90X7  PO  BOSS*  1234-A 
a TY  , STATE  OPCODE?  A N CHORA  G E *AK  .99501 
HOME  FGNE  S *W  OH  K F0VES7  1 23  4567  *7^5^321 
U CENSE  CLASS  .EXPIRATION  DA  TE7  UN*  ,811231 

WLLSIGH  OF  Nt¥  *E®£H  *0  TO  DOIT) 

7 0 

CURRENT  MEMBER  FILE  SIZE  IS  38 


FUNCTION  CADD.OCA  1OEL*LIS  .STOP  >7  CHA 

CALL  SGN  OF  ME®  EH  (S  TO  0 UI  T> 

7 0 


FUMCTI  ON  CADD  , CXA  *D£L  ,LT  S ,5  TOP  > T U S 

CALLS  GN  OF  ME®TH  TO  PRT  NT  *0  TO  BTff>  > 
7 ABTXfZ 

JONES  , JOH  N * D - - “ AB7XYZ 
CLASS  - UMK  EXPIRES  - 31/12/31 
PHONE  NMBRS  : HOME  12  3-9567 

WORK  765-4321 
ADDRESS  I PO  BOX  123  4-A 

A NCH  DflA  G E ,AK  *99301 


©LLSIGN  Df  ME®  EH  TO  PRINT  C0  TO  STOP  > 
7 0 


FUNCTION  C A DO  , CHA  , DEL, LIS  *STOP  >7  CM  A 

(ALL  3GN  OF  ME®  ER<  0 TO  Q UI  T) 

7 AB7XYZ 

rCS?  EACH  CORRECTION  RESPOND  TO  PROMPT 
WTH  - I TEM  C#i ME, NEW  ENTRY  - C0  *0  TO  S UI  1 
7 H FONE ,321  7654 
7 0 ,0 

JONES  , JOHM.D  - - - AB7XYZ 
CLASS  - UN*  EXPIRES  - 314  2/31 
FHONE  N®RS  i HOME  321  -7  65  4 
WOR*  765-4321 
A9EFE5SS:  PO  BOX  I 23  4-A 

ANCXDfiA  GE*A*  ,99501 


WLL  33N  OF  ME®  ER  { B TO  CUT  T) 
7 3 


FUNCTION  CA  DO  * OIA  ,D  EL  tLI  S ^ TOP  ) 7 DEL 

(ALL  3GN  OF  ME® TR  TO  DELETE*  0 TO  0 UI  T> 
7 *L7XYZ 

KLTXYZ  NOT  ON  Fl  LE* 

CALL  ST  G M OF  ME®  EP  TO  DELETE*  0 TO  0111  T) 
7 AB7KYZ 

AS 7X7  7 REMOVED  FROM  RECORD  *38 

CALL  3GU  OF  ME®ER  TO  DELETE*^  TO  0 IE  TJ 
7 * 


FUNCTION  CADD*fNA  ,0EL,LTS^T0P>7  STOP 
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Programmable  Calculator 
Modeling  of  Experimental  Data 

By  M.  Patt,  J.R.A.  Lemieux,  and  L.  Fisher 


INTRODUCTION 

At  (east  a part  of  the  excitement  and  pleasure  to  be 
derived  from  the  analysis  of  random  processes  stems 
from  the  incompleteness  and  seeming  insufficiency  of 
experimental  data.  A complete  set  of  statistics  is  sel- 
dom, if  ever,  available  to  the  scientist.  Even  in  the  best 
of  laboratory  situations,  measurements  are  taken  on  a 
discrete  (Interval)  basis  and  never  on  a truly  continuous 
basis.  In  analyzing  a process  for  which  a continuous  ram 
dom  variable  x has  been  defined,  one  proceeds  experi- 
mentally by  segmenting  the  continuous  x-axis  and  ob- 
serving the  percentage  time  during  which  the  curve  is 
found  traversing  each  segment.  If  the  curve  is  found  in 
the  3-interval  twice  the  time  that  it  is  found  in  the 
2-interval,  observation  would  imply  that  three  is  twice  as 
likely  a value  of  x as  two.  Continuing  in  this  way,  a rela- 
tive-likelihood curve  like  the  one  shown  in  Figure  2 
could  be  drawn.  Although  further  processing  (drawing  a 
smooth  curve  and  normalizing)  would  yield  a probability 
density  curve,  such  additional  processing  is  not  called 
for  here. 
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Figure  2.  Experimentally  Determined  Relative  Likeli- 
hood Curve. 

TEXTBOOK  MODELS 

Statistics  which  have  been  obtained  experimentally 
present  a number  of  difficulties  from  an  operational 
point  of  view:  they  cannot  be  represented  nicely  by  a 
closed-form  expression;  they  cannot  be  easily  operated 
upon;  and  they  cannot  be  readily  incorporated  into  more 
complex  probabilistic  expressions.  For  these  and  other 
reasons  it  is  generally  desirable  to  model  the  experi- 
mentally-determined statistics  of  a random  process  by  a 
textbook  (commonly-used)  probability  density  function. 

Density  function  First  parameter  Second  parameter 


Normal 

F 

0 

Log  normal 

a 

p 

Gamma 

a 

p 

Exponential 

P 

Rayleigh 

K 

* 

Cauchy 

a 

Beta 

a 

b 

Happily,  the  selection  of  probability  density  function 
parameters  (the  a and  p of  the  gamma  density  function 
for  example)  can  be  facilitated  by  the  use  of  a program- 
mable pocket  calculator.  By  computing  parameter 
values,  textbook  density  functions  can  be  shaped  to 
match  experimentally  generated  statistics.  The  funda- 
mental procedure  for  doing  this  can  be  implemented  in 
a few  logical  steps. 

1}  Gather  experimental  data  for  the  random  process 
and  organize  this  data  in  the  form  of  a relative-like- 
lihood curve.  This  curve  represents  the  available 
statistics  of  the  process.  The  curve  need  not  be 
normalized. 

2)  Select  a similarly  shaped  probability  density  curve 
(i.e.,  gamma,  exponential,  etc.). 

3)  Load  a programmable  pocket  calculator  with  the 
programs  for  the  textbook  density  function  select- 
ed. Run  the  programs  in  accordance  with  the  key- 
stroke-sequence outlined  in  this  article.  Note  the 
density  function  parameters,  as  well  as  the  "good- 
ness of  fit." 

4)  Repeat  steps  2 and  3 until  all  similarly  shaped  den- 
sity programs  have  been  run. 

5)  Select  the  best  fitting  textbook  density  function. 
This  five-step  procedure  and  its  associated  key- 
stroke sequence  are  applicable  without  modifica- 
tion to  both  ‘Teverse-Polish"  notation  program- 
mable calculators  and  to  "algebraic  operating  sys- 
tem11 notation  programmable  calculators. 

CALCULATOR  LAYOUT  AND 
KEYSTROKE  SEQUENCE 

Common  to  most  current  “reverse-Pollsh"  and  A.O.S. 
calculators  is  the  approximate  layout  of  keys  depicted 
in  Figure  3. 
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Figure  3.  Calculator  Keyboard  (shown  in  part). 


There  is  only  one  logical  keystroke  sequence  to  be  fol- 
lowed. This  sequence  is  embodied  in  the  algorithm  de- 
scribed in  this  section,  ft  applies  to  all  of  the  listed  text- 
book density  functions,  as  well  as  to  ail  programmable 
calculators . While  the  algorithm  and  keystroke  sequence 
are  common  to  afl  calculators,  the  internal  programs  are 
not.  Programs  for  both  Hewlett-Packard  and  Texas  Instru- 
ments calculators  are  appended  to  this  article. 

STEP  DESCRIPTION  KEY  OBSERVE 

1 Key  in  program  and  reset  to 
first  step  or  load  program  card 

2 Key  in  value  of  x,  followed  by:  RUN 

3 Key  in  value  of  f(x)  followed  by:  RUN 

4 If  more  data  are  to  be  supplied,  - 
return  to  step  2.  The  minimum 
data  requirement  is  three  (x, 
f(x))  pairs. 

5 To  display  the  first  parameter, 
press: 

6 To  display  the  second  para- 
meter, if  any,  press: 

7 Enter  “Goodness-of-fit”  pro- 
gram. This  step  is  omitted  for 
HP67  and  SR59  calculators. 

Press: 

8 To  examine  the  textbook  func- 

tion thus  obtained,  key  in  a 
value  of  x followed  by:  RUN  f(x) 

9 Repeat  step  8 for  as  many 
values  of  x as  are  required  to 
obtain  a smooth  plot  of  the 
matching  textbook  function 
f(x>. 

ILLUSTRATIVE  EXAMPLE  NO-  1 

A random  process  was  observed  and  a relative-likeli- 
hood function  was  determined  and  sketched.  A rayleigh 
function  is  to  be  used  to  model  the  density  function. 
Find  the  parameter  "k"  of  the  Rayleigh. 

solution:  Entering  the  Rayleigh  program  and  supplying 
data  points  (2,  09),  (4,.  19),  (6, .13),  (8,-06),  and  (10,03),  the 


First 

A Parameter 
Second 

B Parameter 
Goodness 
of  . 
Fit 


calculator  computes  and  displays  the  parameter  value  k 
= .049.  Immediately  entering  the  "Rayleigh  Goodness- 
of-Fit”  program,  the  calculator  computes  a fit  of  0.299 
(Best  possible  fit  is  1.000). 
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Texlboofc  Curve 
{Normalised  Rayleigh) 
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ILLUSTRATIVE  EXAMPLE  NO.  2 

A Gamma  density  function  is  to  be  used  to  model  the 
experimental  statistics  of  Illustrative  Example  No.  1. 
Find  the  parameters  a and  fi  of  the  Gamma. 

solution:  Entering  the  Gamma  program  and  supplying 
the  same  data  points  as  in  the  previous  example,  the 
calculator  computes  parameter  values  a — 3.488  and  fi 
- 1.171  with  a goodness  of  fit  of  0,990. 


A 


0 


0 


Tex  l book  Curve 
{Normalized  Gamma) 
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'0 


6 8 IQ  12 


ILLUSTRATIVE  EXAMPLE  NO.  3 

Repeat  Illustrative  Example  No.  1,  this  time  modeling 
with  Normal  density  function. 

solution:  Entering  the  Normal  program  and  supplying 
the  same  three  data  points  as  in  the  previous  examples, 
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the  calculator  computes  parameter  values  ^ = 4.857 
and  o = 2.340  with  a goodness  of  fit  of  0.927. 
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Textbook  Curve 
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0 2 4 

6 a to  12 

ADVANCED  PARAMETER  SELECTION 

Selection  of  density  parameters  has  been  approached 
in  a direct  way  — first,  the  textbook  function  is  selected, 
and  then,  the  corresponding  parameters  computed.  If 
one  is  not  committed  to  a specific  textbook  function, 
the  procedure  may  be  reversed  with  surprising  results. 
For  a single  set  of  experimental  data  points,  the  para- 
meters may  be  computed  and  goodness-of-fit  obtained 
for  all  textbook  density  functions.  The  goodness-of-fit 
figures  may  then  be  compared  with  the  best-fitting  text- 
book function  selected  to  model  the  data. 


ILLUSTRATIVE  EXAMPLE  NO.  4 

For  the  experimental  data  qf  Illustrative  Example  No. 
1,  construct  a chart  stpqwiihg  spueral  corresponding  text- 
book parameters  togelftfeif'  with  igoodness  of  fit. 


SOLUTION: 


Textbook  Density  Pararrn 

Rayleigh 


Rayleigh 
Gamma 
Normal 
Cauchy 
Log  Normal 


fly. 


a = 3.488.  1.171 
V = 4.857.  2.340 
a = 3.419,  4.485 
a = 1.576,  .507 


Fit 

0.299 

0.990 

0.927 

1.00 

0.999 


Here  the  Cauchy  density  function  (with  parameters  a = 
3.419  and  \i  - 4.485)  would  be  selected  to  model  the  ex- 
perimentally obtained  statistics  in  the  absence  of  other 
definitive  requirements. 

MORE  ON  NORMALIZATION 

To  show  that  the  calculator  programs  are  designed  to 
accept  both  normalized  and  unnormalized  statistical 
data,  a series  of  two  illustrative  examples  follow.  In  both 
cases,  the  calculator  computes  textbook  density  func- 
tion parameters  and  generates  a normalized  density 
function  (with  these  parameters). 

ILLUSTRATIVE  EXAMPLE  NO.  5 

A random  process  was  observed,  and  the  following 
rates  of  occurrence  found. 

x Rate  of  Occurrence 
2(  ± .05)  9 

4(±  .05)  19 

6(±  .05)  13 

8(±  .05)  6 

10(±  .05)  3 

A Gamma  density  function  is  to  be  used  to  model  the  ex- 
perimental density  function.  Find  the  parameters  a and 
/3,  as  well  as  the  goodness-of-fit. 


solution:  Entering  the  Gamma  program  and  supplying 
data  points  (2,9),  (4,19),  (6,13),  (8,6),  (10,3),  the  calculator 
computes  parameter  values  a = 3.488,  p = 1.171.  Imme- 
diately entering  the  “Gamma  Goodness-of-fit”  program, 
the  calculator  computes  a fit  of  0.990.  To  obtain  the  nor- 
malized Gamma  density  function  with  these  parameters, 
one  need  only  supply  a value  of  x and  press  “RUN”  to 
obtain  the  corresponding  value  of  fx(x). 

ILLUSTRATIVE  EXAMPLE  NO.  6 

Repeat  Illustrative  Example  No.  5 with  the  following 
rates  of  occurrence. 

x Rate  of  Occurrence 

2(±  .05)  0.9 

4(  ± .05)  1.9 

6(  ± .05)  1.3 

8(  ± .05)  0.6 

10(  ± .05)  0.3 

solution:  Once  again  the  parameters  a = 3.488,  p = 
1.171  are  obtained  with  a goodness-of-fit  of  0.990.  The 
normalized  density  function  obtained  by  supply  x and 
pressing  “RUN”  is  the  same  as  that  obtained  in  Illustra- 
tive Examples  1 and  5. 

SUMMARY  OF  PARAMETER-SELECTION 
PROCESS 

EXPERIMENTAL  RELATIVE  LIKELIHOOD  FUNCTIONS:  Deter- 
mine relative  likelihood  of  occurrence  of  a few  points 
using  the  interval  technique.  Compute  associated  para- 
meters for  all  textbook  density  functions,  as  well  as 
goodness-of-fit.  Select  best  fitting  textbook  function 
and  ask  the  calculator  for  a normalized  plot,  if  desired. 
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GENERAL  PROGRAM  TO  MODEL  EXPERIMENTALLY  DESERVED  RANDOM  BEHAVIOR 
USING  AN  HP-67  PROGRAMMABLE  POCKET  CALCULATOR 
(Program  begins  in  location  223) 


STO  1 
RCL  A 
*2 

RCL  C 

v2 


RC1.  1 
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Lbl  a 
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Insert  1 
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Normal  Density  Function 
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Log-Normal  Density  Function 
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Cauchy  Density 
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Subrtn  ? 

RCL  2 

Lbl  3 

•+ 

1 

GSB  3 

- 

STO  3 

STO  R 

RCL  1 

9 

GSB  3 

STI 

STO  4 3 

+ 

RCL  2 

ENT 

GSB  3 

y* 

STO  4 3 

Lstx 

RCL  A 

V 

RCL  1 

2 

1 

TT 

- 

X 

yX 

s\ 

STOx3 

X 

1 

RCL  A 

X 

- 

3 

RCL  2 

0 

A 

x* 

X 

1/x 

1 

1 

2 

A 

4 

A 

+ 

e* 

Lbl  4 
RCL  B 
RCL 
+ 

DS2 
GTO  4 
Rtn 
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FEBRUARY  1978 


S.D.  SALES  CO. 


AN  EMPIRE  IND  CO 


P.O.  BOX  28810E 


DALLAS*  TEXAS  75226 


32  K FOR  $475  EXPAN  DO  RAM  KIT  24K  FOR  $367.00^ 


S.D.  SALES  NEW 
EXPANDABLE  EPROM  BOARD 

16K  or  32K  EPROM  $49.95  w/out  EPROM 
Allows  you  to  use  either  2708  s for  16K  of 
Eprom  or  2?l6's  for  32K  of  Eprom. 

KIT  FEATURES: 

T All  address  lines  & data  lines  buffered. 

2.  Quality  plated  through  P.C.  Board,  in- 
cluding solder  mask  and  silk  screen. 

3.  Selectable  wait  states. 

4.  On  board  regulation  provided, 

5.  AIJ  sockets  provided  w/ board. 

WE  CAN  SUPPLY  450ns  2708's  AT  $1 1 .95 
WHEN  PURCHASED  WITH  BOARD. 


memory  CAPACITY 
MEMORY  ADDRESSING 
MEMORY  WRITE 
PROTECTION 

6K  T6K  2a  K.  32K  using  Mm. 
tek  MK4115  with  BK.  bound' 
ar<£3  and  protection  Utilizes 
DIP  swiicdes  PC  board  comes 
with  sockets  for  32K  operation. 
Orders  now  being  accepted 
At  law  6 to  8 weeks  !pr  del  I very 


Guy  an  SiQO  compatible  0K  Ram  Board  and  upgrade  me  same  beard  to  a maximum  gt 
32K  in  steps  of  8K  al  *Qur  option  by  merely  purchasing  more  ram  chips  from  S.D 
Sales!  At  a guaranteed  price  — Look  at  the  features  we  have  built  into  the  board 


16K  FOR  $259.00 


interface  capability 

Con  trot,  data  and  address  m- 
puts  utilizes  low  power 
Schottky  devices. 

POWER  REQUIREMENTS 

* BVDC  40QMA  DC 

* 18VOC  400MA  DC 
— 1SVDCMMADC 

on  &aard  regulation  is  provid- 
ed On  board  tmvusi&iej  refresh 
is  provided  with  no  wait  states 
or  Cycle  stealing  required 
MEMORY  ACCESS  TIME 
IS  375ns 

Memory  Cycle  Time  is  &0Qns 


8K  FOR  $151.00 


Z-80  CPU  BOARD  KIT  — $139. 

CHECK  THE  ADVANCED  features  OF  OUR  Z-6Q 
CPU  BOARD  Expanded  sei  at  158  instructions  80S0A 
sdil  ware  capability  operation  from  a single  5VDC  power 
Supply . always  stops  on  an  Ml  stale,  true  sync  generated 
on  card  fj  real  plus  lealure1 1.  dynamic  reiresh  and  NMt 
available.  edhe*  2MHZ  or  iMH?  operation,  quality  double 
sided  piaied  through  PC  hoard  parts  ptus  sockets  priced 
<or  an  iCs  'Add  HO  extra  lor  Z— SO  A chip  which  allows 
4MhZ  operation  Z — 60  chip  with  Manual  — ^ 9? 


lit"  '"ft 


NEW  FROM  S.D. 

“VERSAFLOPPY"™  KIT 

THE  VERSATILE  FLOPPY  DISK  CONTROLLER 

ONLY  $149.00 

Fealurt*  IBM  3740  San  -5«iofwl  Cam  pill  blp.  S ICC*  tJHS  Com 
palibi*  for  Jflp  gr  g£BG,  Control  up  Ip  A Orivil  (UniH  Qt 
double  licttdl-  Oiro?1ljf  contnjJi  Ihe  lullawiill  dnv** 


1.  SiiugiM  SA40Or4BO  M.ni  FfiDppr. 
'n.fiirf  SAflOOyaSD  Standi  re  non 
EftSCi  70  *ne  277 


A.  MF=£  Krtj.ObU. 

5-  CPC  9404.^406. 

34  P-jrv  ConnflCtor  far  M.fii  Floppy  SD  P.*T  CoH Dec! u-r  for  Standard 
Floppy.  0»£MI£1  with  modilird  CP/M  gptriling  iy»l*m  snd 
C-Saaic  Compiler 

T r* f nut  "V«fu Happy"  trom  S.D.  Ccunpuiir  ProdoCta  prtwi d*t 
tampiple  coni™i  for  m«fij  nr  ih*  nupjiiblr  Floppy  Dm  Dnr». 
Botn  Mm*  *np  Full  Sire,  a?  ih*  hen  or  "Vertatiitp.p/'  u ih* 
pPwtrFul  Wjitern  Dll  !jI  FD17ZJO  L Sinjl-f  b-rny.ty  Controller 


FD  1771B-1  CHIP  ALONE  $39,95 


4K  LOW  POWER  RAM  KIT 


Fully  Buffered  — on  board  regulated  — 
reduced  power  consumption  u tiding 
low  power  21L02  - 1 KXJns  HAMS  - 
Sockets  provided  Jot  an  ICs  Quality 
plated  through  PC  board  'Add  $10  Tor 
250ns  PAM  operation 


The  Whole  Works  - $79.95 


Low  Cost  Cassette 
Interface  Kit 


j'rjw 

,'H'  til 


Fulurtt'  Pliy  ind  PKnrd  R.C  S-UaCi'C  2*00/1200  Hi 
tip**  3M  Biud,  m I/O  Campitibii.  Fti*n  Lw±  L«*p, 

Bptl*  22  F*n  Cotinttiot  ind  6 Fin  Uplii  Coniwder. 

pin  ill  Ij  HM«M«  Ost'Uelpr  lei  ph+ia  |«i 
1«S  pn  tumtf  Is  H C.  Sundirti  Sexier  twitch  m^i 
hiuIIi  iJi'i  * iiniMry  mpul  data  | 

LEO  UKi'Cit*!  Iceic  J Itvcl, 


$19,95 


6 DIGIT  ALARM  CLOCK  KIT 

Features:  Lilronix  dual  1/2"  displays.  Mostek 
50250  super  clock  chip,  single  I.C.  segment 
driver,  SCR  digit  drivers  Kit  includes  all  ne- 
cessary parls  (except  case).  Xhnr  optional 
Eliminate  the  hassle  * 1 O ac 

AC  XFMR  - SI. 50  Case  $3.50 


8K  LOW  POWER  RAM  - $159.95 


Fully  assembled  and  lested 
Men  a kit.  Imaai  — Allair  — 
S-100  Bgj5  compaltble,  uses 
low  power  siatic  21 1_0a-5QCkn*s 
lully  bude/ed  on  board  r equal- 
ed. qualify  plated  through  PC 
board,  including  solder  mask  & 
PM.  dip  flwrfthei  iqr  address 
select. 


DIGITAL  LED  READOUT 
THERMOMETER  — $29.95 


Features  Ldronup  dual  if?  "displays 
Uses  Sihooaix  LDt3l  single  chip  CMOS 
AJD  converter  Kn  includes  ah  neces^ 
sary  parts  (except  easel;  AC  line  cord 
and  power  supply  included  0-T49*  F 


Bow  mar  4 Digit  LED  Readout  Array 
Full  Va11  Litronix  Jumbo  Dual 
Digit  LED  Displays 

4 JUMBO  ,50"  DiGlTS  ON  ONE  STICK? 
WITH  COLONS  & AM/PM  INDICATOR 
-$3.95- 


DL  722-C.C 
DL  721  8 C.  A 
99c 


DL  728  -C  C 
DL  727  - C,  A 
$1  29 


MUSICAL  HORN 

One  tune  supplied  With  each  kit  Additional  tunes  - S6  95 
each.  Special  tunes  available  Slandard  tunes  now  available  — 
Dixie  — Eyes  of  Texas  — Qn  Wisconsin  — Yankee  Doodle 
Dandy  — Notre  Dame  — Pmk  Panther  — Aggie  War  Song  — 
Anchors  Away  — Never  on  Sunday  — Yeiiqw  Rose  Of  Texas  — 
Deep  in  the  Heart  of  Texas  — Boomer  Sooner  - Bridge  over 

River  Kwai 

CAR  &.  BOA  T K IT  HQM  E K I T Special  Des  ign 

$34.95  $26  90  Case  $3 .50 


Jumbo  LED  Car  Clock  Kit 

FEATURES' 

A Bowmar  Jumbo  5 inch  LED  array 
B.  MOSTEK  — 50250  — Super  dock  chip 
C On  board  precision  crystal  time  base 
D 12  Or  24  hour  Rear  Time  format. 

E Per  I eel  for  cars,  boats,  vans.  etc. 

F PC  board  and  ah  parts  (less  casef  Inc. 

Alarm  option  — S1  *>0 
AC  XFMR  - $1  50 


$16.95 


RAMS  | 

2U02  500NS  6 

11  50 

2<lQ?  250NS  S 

15  95 

- 4K 

‘4  95 

iitsi a e 

S4  W 

11&3  - m 

J5 

Mh.  41 T5  ■ 6K 

15  4$ 

74S2CW  ?56 

3 95 

CPU's  j 

1 2 - 0d  m;  ludes.  ma^igai 

79  9$  1 

1 4 - &0A  include*, 

34  95  fl 

1 aoauA  cpu  0 an 

11  95  1 

1 aooacPuaaiT 

69$  1 

PROMS 

I 17Q2A  - IK  - 1.5u»  3.9S  or  10/35,  1 

■ 2708  - 0K  - 450ns  

14,95  1 

■ 5204  - 4K  

7.95  fl 

■ B2S129  — IK 

Z.5Q  1 

■ Z7D8U  8K  sisneliiu  650ns 

9.95  1 

COUNTER  CHIPS 

1 MK50307  6 □ i b b t elapsed  timer 

0,^ 

■ MK50250  Alarm  dock 

. 4.99 

■ MK5D30O  Alarm  chip 

2.95 

■ MK50395  e disrit  up Mn.  count. 

1?  95 

■ MK5002  4 digit  counter  . . . 

S.9S 

■ MK5021  Cal.  chip  *g  re&t 

2.50 

★ ★ ★ ★super  floppy  special^  ★ ★ ★ 

3.  D.  SALES/  VERSAFLOPPY  S I 00  CONTROLLER  BOARD  PLUS 
SHUGART  SA  400  FLOPPY  DISK  DRfVE  INCLUDING  CABLE  FOR  ONLY 

$479.00 


MICROPROCESSOR 

CHIPS 


MICRO-DIP  $1.95 

• New  — Senas  2300 
Th  e War  id ' s Sma<  lest 
Coded  BCD  DuaHrvLme 
Switch1  PC  Mount 
Z3QOOZG  BCD  1 -2-4-6 
2300  V2G  BCD  1 -2-4-0 

Compliment  


* ★ JOYSTICKS*  * 

FOUR  100  K-OHMS 
POTS  * 

Idea!  for  ' 
electronic  <5»  ■ £j 
games  - $3.95 


# 4 

Thermistors  1.5K  ohm  .5/11.00 

Tantalum  Caps  1 mfd.  20VOC 

PC,  Leads 15/$  1 .00 

Flat  Pack  1C  Assort 2O/$l.G0 

Electrical  Coll 

13T  Type  C - 1QT  Type  C 12/tl.OQ 

2 Transistor  Audio 8/11,00 

Trimmer  Pots 

10K.  20K,  25K,  Mini  , 

Disc  Caps  For  Bypass 
.01  mfg  ■ 100  WUDC 

PC  Leads  

New  Cambion  Jacks 
. Part  #450  4352 

# Gold  Plated 


10/$  1.00 


40/$1.00 


Z-80 

Programming  Manual 

IN  DEPTH  DETAIL  OF 
THE  Z 00  CPU 
MICROCOMPUTER 
S.  D.  SALES  SPECIAL 

$9.95 


'Silicon  Rectifier  Special  1N4007-  ^ 

l amp  1000  PN,  10/S1-00 
Photocell  Assortment  . . 12/$1.00 
Plastic  Readout  Filters 

Amber  6/$l,00 

Disc  Cap  Assortment  . . . 60/$l„00 

P.C.  Lead  Diodes 

1N414S  IN  914  . 1O0/$2,OO 

1N4002-1  A’100  PN  40/J1.00 
MICA  Trimmer 

PC402  Miniature 

1,5-20  P,C,  P.C.  Mount  4/jLOO 
Resistor  Special  22  ohm 

Carbon  Comp 25/$  1,00 

^Resistor  Assortment  1/4  W 5%  & . 

50/ $1.00^#  10%  PC  leads  200/$  1.50^ 


B212  - 1/0  port  

. .3.50 

8214  — F.I.C,  ...... 

12.95 

B216  — Non  Invert  Bus  . . . 

4.95 

B224  — Clock  Gen 

4,95 

8226  — lirwart  Bus  . . 

.3,95 

PIO  for  Z— BO 

14.95 

CTG  for  Z— SO 

14  95 

8223  Sys.  Controller 

1.20 

8251  Prog.  comm,  ioferfact. 

10.95 

8255  prog.  prep,  interface 

13.50 

BB20  Dual  Line  Recr  . 

1,75 

S830  Dual  Uae  Dr 

,1.75 

2513  Char,  Gen.  

7,50 

8B38  Quad  Bus.  Retvr, 

2.00 

74LSI38N  — 1/B  decoder 

.,90 

8197 -Hex  Tri-Slate  Buf fe r 

. 1.25  ; 

14BS/T4S9  8S232  .... 

1.50 

T9  1602B  Lfart  . 

.3,95 

TR  1863  Uart  

.8.50 

FD  177IB  1 

39  95 

i CMOS 

CHOOSE  $1,  FREE  MERCHANDISE  FROM  ASTERISK  ITEMS  ON  EACH  $15  ORDER 


4001 

19 

4029 

99 

4002 

19 

4042 

69 

4011 

19 

4047 

1.50 

4013 

32 

4049 

35 

4016 

32 

4069 

23 

4017 

05 

4071 

19 

4020 

97 

4075 

97 

4022 

97 

14  5 IB 

1.10 

4024 

75 

14520 

B5 

4027 

39 

14529 

85 

CALL  IN  YOUR  BANKAMERICARD 
{VISA)  OR  MASTER  CHARGE  OR- 
DER IN  ON  OUR  CONTINENTAL 
TOLL  FREE  WATTS  LINE: 

3—800—527 — 3460 


Textt  Residents  Call  Collect: 

214/271-0022 

DEALER  INQUIRIES  INVITEDI 


NO  COO  s.  TEXAS  RESIDENTS  ADD 
5%  SALES  TAX  ADD  5%  OF  ORDER 
FOR  POSTAGE  fit  HANDLING  . OR 
0ER5  UNDER  SlO  ADD  75c  HAND 
LING. FOREIGN  ORDERS  * U.  S. 
FUNDS  ONLYi  A 


FEBRUARY  1978 


CIRCLE  INQUIRY  NO.  94 


INTERFACE  AGE  165 


DIGIKEY 

CORPORATION 


Quality  Elan  route  Camponantf 


DON'T  FORGET  OUR 
DISCOUNTS  WHEN  COMPARING  PRICES 


LC.'S  • RESISTORS 
CLOCK  MODULES 
DATABOOKS  • HEAT 


TRANSISTORS  • CAPACITORS  * DIODES  • I.C,  SOCKETS  & PINS  • SWITCHES 
OPTOELECTRONICS  * BREAD  BOADINO  & TESTING  DEVICES  * DRAFTING  SUPPLIES 
SINKS  • WIRE  ■ TOOLS  . , ♦ AND  MORE  . . , WRITE  FOR  FREE  CATALOG 


INTEGRATED  CIRCUITS 


LF357N 
LF13741 
LM3016N 
1M307N 
LMSOftN 
I tfitiU 
LM3I  I H 
LM3I7T 
LMJ17MP 
I,  M31 SN 
IM320MP-S  1,30 
|M320MP-fc  1.30 
IM3MMP-6  1.3D 
LM320MP-9  1.30 
lmj&mfmh  .30 
LM32&MP-I51.30 
LM320MP-1B  T JO 
iwasOMP-iauo 
Lra20T.V-24t.3a 
LM323K  7.50 


1.00 

150 

JO 

3.00 

1-90 

2.70 


8080A  CHIP  SET 


ONE  EACH  BOBOA.  8212.  B224  end  8228  PLUS 
SIXTEEN  21 02-1  s - ALL  FOR 


i 7454 
1 7460 

■21 

21 

7415S1 

741554 

23 

.28 

4000 

i 7470 

90 

741555 

.2a 

4001 

23 

I 7472 

JO 

741573 

.39 

400? 

23 

1 7473 

30 

741574 

.39 

4006 

1,23 

I 7474 

J0 

74'L574 

.39 

4007 

.23 

i 7475 

.49 

741576 

.63 

4006 

.79 

i 7476 

332 

741576 

4009 

.44 

1 7*80 

.70 

74157ft 

.39 

4010 

.** 

' 7463 

.70 

74L5B3 

.79 

4011' 

23 

' 7465 

.89 

74L565 

.49 

4012 

23 

T4fcfr 

74L586 

39 

4013 

4: 

7489 

2.19 

74I590 

.67 

401* 

,96 

7490 

.44 

7J1592 

.57 

4015 

7491 

.70 

741593 

.57 

1 4016 

.40 

749J 

.44 

741595 

.88 

4017 

1..0S 

7493 

.44 

741586 

.88 

4018 

1.05 

7494 

.70 

7415107 

.39 

4019 

.23 

1 749$ 

70 

74LS109 

.39 

*020 

1.1* 

,’49fr 

70 

74L5112 

.39 

4021 

1.1* 

74100  1.2ft 

7 4 LSI  13 

.39 

4022 

.96 

74107 

-30 

74L51U 

.39 

*023 

.23 

■U- 

74LS12S 

.49 

*024 

.B* 

74116  1,9ft 

74  LSI  26 

.49 

*025 

.23 

74121 

J5 

74  LSI  3? 

.ai 

*026 

1.6B 

74122 

44 

7415136 

.39 

4027 

.40 

74123 

j6  1 

741513ft 

.73 

*023 

89 

74125 

40 

741$  1 39 

.73 

*029 

1.1* 

74126 

.40 

,-4;v  If 

■ 76 

*030 

.23 

741 2B 

.43 

7415153 

,75 

4033 

151 

74132 

JO 

7415154 

1,10 

4034 

350 

7*141 

,0B 

74 ! 5 ' ;5 

,73 

403S 

M4 

741*5 

.70 

7415156 

73 

*040 

1.14 

741*7  1.63 

74LS157 

.75 

*041 

,79 

74148  1.30 

74(5158 

,75 

40*2 

J9 

74150  1.16 

7415160  1.05 

40*3 

.70 

74151 

JO 

7*ESt6S 

1.02 

404* 

.70 

74153 

.65 

74LS163 

1.02 

4046 

186 

, 74154 

1.03 

7415 164 

1.02 

4049 

.40 

i 74155 

,70 

741516ft  U4 

4050 

M 

. 7-iV. 

70 

7415169  1.14 

*051 

1.26 

. 7115: 

70 

7415170  1.73 

4052 

1.26 

, Ml  60 

:::■ 

7415173  1.34 

4053 

1.26 

i 74161 

as 

7415174  1.06 

4O60 

158 

1 74162 

88 

7415175 

.84 

4066 

.79 

1 74163 

8/ 

7415181 

2. SO 

4071 

J3 

i 74164 

96 

7415190  1.1  S 

4072 

J3 

i 74185  U5 

741SI91 

lift 

4073 

JG 

i 741 W 1.15 

7415192 

.90 

4075 

J3 

1 74170  7.64 

7415193 

.53 

4081 

.23 

i 74174 

■9ft 

7 4- LSI  94 

.38 

*082 

,23 

i 74175 

93 

74  LSI  95 

■86 

4502 

79 

' 74T76 

M 

7.1LS196 

.86 

4510 

1,14 

' 74177 

.79 

74LS197 

.86 

*511 

1,05 

' 74180 

70 

74151 V7 

,86 

4514 

2.80 

' 74180 

70 

7 4 15221 

1.06 

*515 

2. B0 

1 74181  3,15 

74152*1  ' W 

*516 

1.23 

* • ' 

7415241 

1.90 

*51  ft 

1.14 

' 74184  2.15 

7415242  1.70 

*520 

1 14 

1 74105  2.19 

74152*3  1.70 

4527 

1.68 

1 741B9  3.50 

74(5244. 1 .70 

4528 

.Eft 

1 74190 

1.23 

/U?4.- 

.79 

4505 

1.23 

1 74191 

1.23 

741524ft 

,79 

7 1 

-?3_ 

1 74192 

88 

74|$?49 

,79 

74193 

.88 

' 

.84  • 

74194 

.88 

74LS253 

.64 

CA3D46 

.75 

74195 

.38 

7*LS2S7 

.75 

CA30B6 

.50 

7419ft 

.83 

74LS25S 

.75 

IF3&1N 

.76 

u ■ ' 

7415260 

.3* 

LF356H 

1,20 

Va  a % watt  she 

L,  pa/nbt  5 ‘ H..  !«lp(tiwibf  1 .7*  n . 

IffiSfl  pai'rato*  ] .2*  M. 


PLESSEY  SAMPLER 


LM399DN  .88 

LM3905N  1 .40 

LM3909N  .69 

LM3911N  1,50 

MCI  456V  1.00 

MCI  458V  ,53 

MC1496N  .TO 

MC330IP  US 

NE536T  2.50 

MT540L  2. CM 

TIL555V  .40 

NT556A 
NE558N 
NE559N 
NE560B 
ME56I0 
HE542B 
HE565A 
NE566V 
NE567V 
□W09CV 
UA710CA 
UA7HCA 
UA723CA 
UA733CA 
IMNtCV 
LIA747CA 
LPA748CV 

UA780BCU 
UA7312CU 
UA79I2GJ 
UA7B1SCL1 
UA78I.SCU 
UA7824CU  . _ 
UA70lO5ACr  .40 
UA7ai06AC7  .40 
UA7B10BACZ  .40 
UA78U«AC2  .40 
UAttllJflC/  40 
IMJBU5AC2  .40 
LIA70U4ACI  .40 
UA78124ACZ  .40 
UA7905CCJ  1.70 

UA7906CU 

■ 

■ 

UA79120J 
UA7915CU 
OA7910CU 
UA7924CU 


2.40 

2.40 

2.50 

2.50 
2 50 
1,25 
1.28 
1 .35 


53 

U 

.75 

.44 

70 

.*9 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 


1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 


t/MUi  MDJAI  CLADS 

.47, '50V OB  .65,' 10  5.41  /C 

1 -50V 08  .65,'  10  5.41  ;C 

2.2, '50V 08  .65;  10  5,41  iC 

3.3/S0V 08  .65, '10  5,4l;C 

4 .7.  '35V 06  .65;  10  5.41  /C 

4. 7,  '50  V 08  .66;  ID  5.75,’  C 

10716V 08  .65, '10  5.41  fC 

10, '25  V 08  .65;  10  5-66, 'C 

ia.'35V 09  .70;  10  4,f?.'C 

10;  50V 10  .75710  65B/C 

?2;16V 06  .67;  10  5.66, 'C 

22/25V .09  .70;  10  6.09, 'C 

22; 35V 11  .05;  10  7.29.C 

22  .'50V 1 2 1,00;  10  6.4  5;C 

33716V 09  .75;  10  6,90/C 

63/25 V 10  .01;  10  7 .SO/C 

33:35  V I 3 1.05;  10  9.6S/C 

33, '50V  14  1.1 3, '10  W.4T/C 

47'10V 09  .71710  452/C 

4 7.' 16V 10  .01710  7.47/C 

47735V...  . . M 1.05;  SO  9.65/C 

47, (35V  . . 14  1.13710  10.41  i'C 

45.’50V 15  1 .21;  10  11.16/C 

100. 1 OV 10  .77/10  6.SB/C 

1 00;t*v 11  .35/10  7.28/C 

100/25V 13  1.10/10  9,15/C 

100; 35V 17  1.41/10  II.8S/C 

1 00/50 V 21  1.71710  1455/C 

220/ 10  V 13  1.00;  10  9.1 5/C 

220/1 6V 15  U6/10  9,66,'C 

220/25V ?1  1.71/ 10  14.55,'C 

720/3EV  . . . .25  2.037(0  17.36/C 

720; M'J  29  2.35/ ID  19.96/C 

33D/6V 14  1.1 2/ ID  9.SD/C 

230/  10V 15  1.16/10  9,83/C 

330/ l*V 21  1,66/10  U.14/C 

330/26V 23  1.66/10  15.79/C 

330/35V  33  2j66/IO  24.S9/C 

33O/50V 54  4.30/10  39,73/C 

470/6V 15  1.21/10  11,16/C 

47010V 21  1,71  /t0  14,55/C 

470/ 16V 23  1,81/10  15.39/C 

4 70/ 25V 29  2.35;  10  19.96/C 

470/35V 41  3.27/10  30.26/C 

47050V 54  4.30/10  39.73/C 

IDCCfciV 22  1.90/10  16.50/C 

1 000/1 0V 24  1.96/10  16.62/C 

1 000/1 6V. ....  .29  2.35/10  I9.94;C 

1000:25V 42  3.33/10  26.27 ,'C 

1000, (65V 60  4.81,10  44.45/C 

22M-4V 36  9.86/10  26-44/C 

22D0.TQV 47  3,3310  2ft  .2?  ;C 

3200916V.  • 54  4.30/10  365B;C 


I LED  DIGITS  AND  LAMPS 


$49.95 


MICROPROCESSORS 


Bast  Vatue^  Yeti 

BOMA  8-BIT  CPU,  2 U5EC  tVCIE J 1 7.95 

8212  8-BIT  I/O  POUT 13.95 

B216  BI-CP  ECT10NAL  805  DRIVER 1 4.25 

6224  CLOCK  GENERATOR.  5 3.95 

SYSTEM  COwTROUIfi 5 6.95 

B25I  COMMUNICATIONS  INTERFACE 312.95 

B255  P ER IPHERAL  INTERFACE 311.95 

17D2A  2K  EPROM  3 6.95 

270ft  8K  EPROM  (lKxftl  329.50 

2102-1  IK  HAM  500  115 3 1.79 

5C:MP  5 VOLT  SC:MP  CPU i 9,95 

2650  MICROPROCESSOR  1.25  MH-2  ClOCK  40  Dll . . 124.95 


WIRE  WRAPPING  WIRE  IN  BULK 

Ktd  c-r  ftkul;  30  gff.  Kirnar 

10ffl2J0O  W Sft-50  100CM15JW 

S%  CARBON  FILM  RESISTORS 


FND1U  j?*- S«l*  OWi.  ttr  ftH  i IJJ 
FNDS66  . J"  Srgfe  Oqh . CC,  R«3  1.33 

FNDW-;  i'  CC.  R«yJ.  1.D3- 

FNM®  ft"  liNjl*  CC.  M-  ^ JO 

Ol'6U7  «"  liiHjlc  Die*  ti  H ti  2J,Q 

HSHJ73  J"  (kid  CligBi.  CC,  Rtd 


NlHIFi  .3"  C«H  p^hs.  CA.  fi*3.  . -3,ap 

NSN5M.  .S' ' -CW  DqH  s.  K.  H .60 

KV45S1  5"  Dual  Dig*]  CA  Hrt  7.60 

HlNT-SJ  r 6>dl  Dig-s  CC  %vj.  5.06 

N5H7B4  F"  Owl  CA.  fleJ.  3.06 

HStHTH  O*  ftri  T-l1-  Le-nj 
W.M.T5.  FhHl.M.'lD  1 1»J06;106 
NlLfDU  DiT.  >+?■!■:  r-  AAfle  Red.  T-l  *+  Lftn£ 
« Mi,  H.*™rHH6D7lO  *T64Wi/T60 


5 % CARBON  FILM  RESISTORS  £ 


PATINTED  CHRQMAFILTIR  SCSTfU.  DIE  CAS1  METAl  FRAME 
MCdJUTl  IM  PAMEL5  1>P  10  3/1 6' ' THICK.  HO  EXF>05E0 
HAllDWAtrE,  SCRATCH  RESISTANT  AND  EA5ILV  CLIAME0. 
ELIMINATES  GLARE 

MOUNTING  ADAPUR5  AVAILABLE  TO  SlMPLlFT  MOUNTING 
A NO  ASSURE  PERFECT  ALIGNMENT. 

BEZEL  WITH  RED  FILTER 4JS 

420  MOUNTING  ADAPTER  FOR  MAI 001  6 MA1P02  .69 
471  MOUNTING  ADAPTER  FOR  MAI  010 69 


li 


CLOCK  MODULES 


AN  ASSORTMENT  01  METAIIZID  P0lTt$TiB  CAPACITORS 

300  CAPS  lfl  VALUES S7600 


METAL  I ZED  POLTISUR  CAPACITORS 


001  .14  L15/1Q  9.00'C  .033  -15  1.25/10  lO.DO'C 

0022  14  1,15/10  9.00'C  .047  . .15  1.25/10  10-00/C 

0003  14  11510  9,00,'C  ,06$  , ,15  1 .25710  10,00/C 

.0047.14  1.15/10  900‘t  -1 1 35/10  H .OO-'C 

.0066.14  US/10  9.00/C  .22.  23  1. 35/10  15.00/C 

01  14  11510  900C  .33... 30  2.50/10  25.00.  C 

.027  . .15  1.2S/IO  1 Q.OOi'C  .47  . . .36  3.00/10  24.00/ C 


electrolytic  capacitors 


AXIAL  LEADS 

.11  .90/10  7.65;C 
.11  .90/10  7.65/C 
.12  .9010  7.32/C 
.12  l. 00/10  8.3 1/C 
.12  .95/10  7.91/C 
,12  1.00/10  0.31  ,'C 
.11  ,90/10  7 k 5/C 
.12  I.OC/TO  8.3 2 ;C 
13  1.10/ 10  8.94/ C 
M 1.15/TO  9.56, 'C 
.12  1.00/10  3.3 1;C 
.13  1,05/10  8.74, 'C 
.15  1.1910  9.90;C 
.17  1.32/10  11.22/C 
.12  1.00/10  S.40/C 
.14  US/10  9.56/C 
.17  1.34/10  11.23, £ 
,19  1,52/10  1 2.B9/C 
.13  1.04/10  9.50/ C 
.14  U5/TO  9.56/C 
.17  1.30/10  11.22/C 
.T9  1J51/10  1 2 fl'9;C 
.21  1.71/10  14.55/C 
.14  1.13/ L0  9.56/C 
.17  1.30/10  11.22/C 
.20  1,5510  1330,'C 
.25  1.9310  16.50'C 
,29  7 30.IT  1 9 .70.  C 
.16  M2/10  1 2.05/C 
.20  1, 55.10  13.30/C 
29  2,35/10  1 9.96;C 
,35  2.79/10  23.70,'C 
,4D  3.23/10  77.44/C 
,19  1,48/10  13  71/C 
,21  1.64/10  15.1 3;C 
,31  2.45/10  22.707C 
.36  3,07/10  20.30, 'C 
,13  3.43/10  31  40/C 
.60  4.81/10  44,45/C 
,20  1.64/10  15.13/C 
.31  2.45/10  22.70/C 
.33  2.66/10  24J9/C 
.43  3.43/10  3 1 63  C 
.47  3.78/10  34.99, 'C 
.75  6,03/10  55.80/C 
-3S  2.76/10  2SJ4/C 
,38  3.07/1 00  2G.30;C 
.43  3,43/10  31 .63  C 
.66  5.42/10  50.13;C 
.75  6.03/10  55.8 1 ,'C 
.43  3.43/10  3l.68'C 
.60  4.8U0  44.45;C 
.66  5.421Q  50.13/C 


# VAim?  arid  MAIG10  stri«  <xnk  cudvlgi  bj  Halvi 
I Ivllp  and  liiktd  : wng  o 4 digil  LED 

(*tv«  M **  se.'w  b«Ml.  S**!*  cvmecl  iwhdsti 
] (rartr«™r  an!  ynt  te-'i  4 lull1 

I Tm  MA'(Ji)5  ■:  ■:,>  nduV  i □ Mr  aivOTbM  1*k1r4 
I yt*S  ©liigh  tf'flort*  [HMn  1!cnT*5t*n(  ditpkrr  -tnd  trylMl 
,:  M or.  boil  F eenebb-  u».  h tpiraH 

nAi  Hum  (rtfiHofr^  ll  n«4*a  Omt  pic*  in  IkJm 
1w  1*1  r«4  IN'  irfM- 

MAI  &02 A v'  led  13  Hsur  mm  ct*  (VvduH 
MA1002A  SfT  F,V„'t  fr:  ■.i4£-rn<-r  t 
MA10O2C  S 110  H Hwr  Cbik  ft&M-  . 
MA1O02C  SET  fj-i difb  wrlr^nl'ltirtr^r  ft  Withi-L 
M A 1 003  12  VtN  tiF  Cbri  5-ii(**i 

MA 1 0 IDA  nt-  LID  17  Hair  mm  C lol  M«duk 

MAI  01  OA  in  AAndwl*  *i lurtlfli^tr  & VrflML 
MAlO'lOC  ft*  LEP  7*  HW 
MA1P10C  SET  « Tifl«ij<mtr t. 


N1M002 


i n'lGits 


I.C.  SOCKETS 


ft  PIN  SOLDER 17  1.60  10  14.5ft  ^ | 

U PIN  SOLDER 20  1.90  1 0 17.00'C 

1 6 PIN  SOLDER 22  2.1010  16.75, -C 

IftflN  S010ER  • . ...  .29  2.75/10  24.50/C 

20  PIN  SDLDtR 30  2.B5/10  25.25/C 

22  PIN  SOLDER 33  3.1510  27.7S/C 

24  PIN  SOLDER 36  3.60/10  32.25/C 

28  PIN  SOLDER 45  4.25/10  38.2S/C 

40  PIN  SOLDER 63  8.00/10  53-50/C 

ft  PIN  W-W 24  2.30,10  20.50, .'C 

14  PIN  W-W 26  2.5010  22-O0;C 

16  PIN  W-W 30  2.85110  2S.50/C 

18PINW-W 60  570/10  S1,O0/C 

20  PIN  W-W 70  6.65.10  S9-50/C 

22  PIN  W-W S4  8-00/10  71,50/C 

24  PIN  W-W 96  9.10/10  81 ,50/C 

28  PIN  W-W 1.13  10.00710  9S-20/C 

40  PIN  W-W U6  12.50;  10  II  5.00.,'C 

85, /C  B.20/M  38-7075M  275.O0/5OM 

SPS1  .15  1.25:10  10.OO/C 
SPOT  .19  170/10  13.D0.  C 
DPDT.73  2.00(10  l9.D0i'C 


DOUBLE  DIGIT  DISCOUNTS  SAVE  YOU  EVEN  MORE! 


65P5918  . . . . 

16 

1.55/10 

13,40/C 

130.00/M 

MPS930 

16 

1 ,S5  1 0 

13.40/C 

130.00/M 

MP52222A 

....  .16 

155/10 

13.60/C 

130.Q0.'M 

MPS2369A 

.16 

15S/10 

13.60,'C 

130.00/M 

MP52907A,  , , 

T6 

155/10 

13.60/C 

130.00/M 

MPS3393 

16 

1.55/10 

13.60/C 

130.00/M 

M.P53393 

16 

15510 

13.40/C 

130.00/M 

MPS339* 

. . . : . .16 

155/10 

13,60/C 

130.00/M 

6\P 53395 

16 

15510 

13.60/C 

130.00/M 

MPS3563 

16 

155/10 

1 3.60 /C 

130.00'M 

MJ>53565 

16 

155/10 

1340,'C 

130.00/M 

MPS363B* 

16 

155/10 

13.60/C 

1 30  .CO/M 

ras36*o 

. ....  .16 

1 55/10 

13.60,'C 

130.00/M 

MP53641 

16 

1 .55/10 

13AO.fC 

130^0/M 

MPSJ643.  ....  . 

16 

1 .55/10 

1 3-6*3.'  C 

1 30.00, 'M 

16 

155/10 

13.60/C 

130.00/M 

2N3906  

16 

155/10 

13.60/C 

13O.0O;M 

7N4124 

14 

155/10 

13.60/C 

130.00/M 

2N4I26 

.1* 

155/10 

13.40/C 

1 30.00,  M 

2.N4401 

16 

3 55/1 Q 

13.60/C 

130.00/M 

JN4403  

16 

1 -55/10 

:5.60  c 

130.00/M 

? hi  4*  10  . . . 

1-55.(10 

1 30.OO 

2N5037  

14 

155/10 

13.40/C 

130.00/M 

2HfC39 

14 

1 55/10 

13.60/C 

130.00/M 

7HS210  . 

.16 

155, no 

13.60/C 

13Q.00JM 

7H3055 

99 

9.20/10 

ftOO.M.'M 

MRF1 02 . ....  . 

36 

ft.35/10 

30,60/C 

300.00.  M 

WS457  

4ft 

4.50/10 

4I.0O/C 

400.00.  M 

MP5A13 

M 

2,60;10 

7*  C 

230.00/M 

M72955 

99 

9,20/10 

■■  : 

ftXl.W-M 

TIPI  ?0 

.99 

9.20/10 

35.00/C 

ftOO.00, 'M 

2-56  1/4  SCREW.  . 
2-56  1/2  SCJtEW.  . 
4-40  1 /4  SCREW . . 
4-40  1 ;2  SCREW . . 
6-32  K4  SCREW,  , 
4-32  1;?  SCREW.. 
8-32  3/ft  SCREW. . 
e-32  5.(8  SCREW . . 
2-56  HEX  NUT  . . 
440  HEX  NUT  . 
6-32  HEX  NUT 
a-32  HEX  NUT . . . 
W 2 L0CXWA5HER 
NO  4 LOCKWAJHER 
NO  6 L0CKWA5MER 
NO  -:  L0CKWASHER 


HANDLING  HANDLING  CHABO^  VOLUME 
CHARGES  □nd  Eoaram/  Terminals  may  DISCOUNT 

\ »*  ■ ■ Wmfin’M $ M M NE1 

5 S*00'$24*M. . . Add  $0J5  vdIlum  diiwwrrt.  Then  add  tn  ihis  sub-  $ 25.W-$  99,W  * L<sw  10% 

S 25+00m«9.  . , AddSOJO  l-a la ■ iho  nondEicDiinlnble  items.  Add  < jqq  nn  54QD  99  Lb$i  1S% 

5 50.M.SM.M. . . Mi I S0.2S  * SMiw-twlw  ! U«  J0% 

>100,OU  & Up  « « . NO  ChBrgB  suraace  la  addresses  in  rhft  U .5 .A.  and  $1000.00  & Up  , » , Lots  35% 


jmH  Oidon  Atcepled  by  Pheno  or  Mail 

M □ i tr,  rC  hn  r jjc  * Bank-  Am  or  I ca  rd  * COD  * Chock  m Manay  Order 
P-O.  Ufl-K  6T7,  Thief  River  Fslli,  Mlrtn.  56701 


(41  6)  601-6674 


SILICON  DJODES 


FREE  CATALOG 


hiJJiiiNiiiiiMiiuwraa 


20  ga  PVC.  . 2.50/100-  1 0.00,(500' 
22  go  PVC.  . 2.80/100'  11.75; 500' 
24  gaPVC.  .2107(00'  &.5O:5O0' 
' PVC  . 2,10/100-  ft,  50/ SCO' 


26  flo  F 


100  PF  . . 

, ■ ,4010 

50  Cl 

220  Pf  . . 

. ■ .40.10 

2 50:Cl 

470  Pf  . 

. 40  L0 

3 50  Cl 

.001  l/F 

. . .40/10 

350-Cl 

U?  IJT 

. . .40:10 

:l  50  cl 

.004/  m 

. . .40,10 

:t  1 

.01  UF  . . 

. . .45:10 

3 6‘  cl 

jir.jt  . 

. . .50,90 

c 1 

.047  UF 

. . ,70/10 

it:  Cl 

.1  UF  . , 

. 1.35(10 

n 50/cl 

DIGIKEY 

CORPORATION 

Quality  Electronic  Components 

P.O.  Box  677  ' Thief  River  Falls,  MU  56701  (218)  681-6674 


DATA  BOOKS 


TTl  I C.  i 592  P 

L1NFAR  I.C  rs  952  P 

CMOS  74C  555  P 

POWER  TRANSISTORS  151  P. 

M£M0R\  I.C.'s  S92  P 

M05/L51 1.C.'s  713  P 

INTER  FACE  t C.s  46d  P.  . . 
V01TAGE  REG  i C/slMP.  . 

1 1 N t A ft  AP  | 432  P 

LINEAR  AR  II  246  P.  

AUGI0  HANDBOOK  196  P.  . . 

5PEOAI  FUNCTION 

SC.'MP  APPLICATIONS 

ftOSOA  OE5IGN 

FET  DATABOOK 

C6y05  4000  279  P 

ANALOG  MANUAL  637?..  . 


. . S4.D0 

S5.00 

53.00 

S3. 00 

53.00 

S4jM 

54.00 

53J30 

54.00 

S3. 00 

S3JM 

$3.00 

S5.00 

SS.00 

53.00 

53.00 

15.95 


,99/C 
-99/C 
55  C 
.60  £ 
,6S/C 
■SC 
■90;C 
,99/C 
.55  C 
,5WC 
fcC'C 
.tv  C 
.BS/C 
.45  C 
45  C 
■45/C 
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SOFTWARE  SECTION 


SOFTWARE  GAME 


World  Power 

By  Joe  Jaworski 


World  Power  is  a war  game  written  in  BASIC  that  is 
played  against  the  computer.  It  was  written  using  SWTPC 
8K  BASIC  Version  2.0  but  can  be  easily  changed  to  run 
on  other  BASICS,  as  shown  later.  The  game  takes  about 
20-45  minutes  to  play,  depending  on  how  long  you  take 
to  plan  your  strategy;  and  will  run  in  an  8K  buffer  area  on 
a SWTPC  Computer.  The  object  of  the  game  is  to  con- 
quer all  of  the  computer’s  countries  by  wiping  out  each 
country’s  forces. 

The  game  consists  of  ten  countries: 


1)  NORTH  AMERICA 

2)  AUSTRALIA 

3)  SOUTH  AMERICA 

4)  RUSSIA 

5)  JAPAN 


6)  AFRICA 

7)  KOREA 

8)  CHINA 

9)  GREENLAND 
10)  ENGLAND 


There  are  five  defenses  on  each  country: 


1)  TROOPS 

2)  PLANES 

3)  ARTILLERY 

4)  TANKS 

5)  MISSILES 

Each  defense  may  reside  on  one  shore,  or  all  may  reside 
on  any  shore: 

1)  NORTH  SHORE 

2)  SOUTH  SHORE 

3)  EAST  SHORE 

4)  WEST  SHORE 

There  are  five  commands  that  the  program  will  accept 
that  controls  the  manipulation  and  battle  status  of  any 
country: 

1)  SHOW  COUNTRY  STATUS 

2)  TRANSPORT  DEFENSES  TO  COUNTRIES  OR  SHORES 

3)  SHOW  GLOBAL  STATUS 

4)  PERFORM  A SPY  MISSION 

5)  BEGIN  ATTACK 

After  the  program  has  been  loaded  and  executed,  the 
word  “MANEUVER?”  should  appear.  One  of  the  five 
commands  are  entered  according  to  the  action  taken. 

show  country  status  (i)  — The  computer  will  respond 
with  your  defense  status  in  a particular  country.  If  you 
choose  a country  in  which  you  have  no  defenses,  zeroes 
will  appear  after  each  defense  is  displayed. 

show  global  status  (3)  — The  Global  Status  will  dis- 
play both  the  quantity  of  troops  that  both  you  (the  allies) 
and  the  computer  (the  enemy)  have  in  each  country.  The 
last  column  shows  who  owns  that  country  (you  are 
started  with  five).  Since  the  computer  shows  you  the 
amount  of  troops,  you  must  then  find  out  what  shore 
they  are  located  on  in  that  country. 


perform  spy  mission  (4)  — This  command  will  show 
you  the  location  of  all,  or  part,  of  the  enemy’s  defenses 
on  any  country  specified.  It  costs  you  ten  planes  to  gain 
this  knowledge,  even  if  no  information  is  gained 
because  the  planes  got  “shot  down”  (about  a 20%  prob- 
ability). For  this  reason,  it  is  not  a good  idea  to  send 
planes  for  battle;  they  are  more  valuable  as  a tool  for  us- 
ing the  spy  command.  If  you  have  less  than  ten  planes, 
this  command  can  not  be  used.  The  planes  can  take  off 
from  any  country  and  spy  on  any  other  country.  If  you 
want  information  about  the  enemy  on  the  country  with 
which  you  are  in  battle,  simply  type  in  the  same  number 
when  the  computer  asks  for  the  “from”  and  “to”  coun- 
tries. (See  the  Sample  Run.) 


If  you  don’t  lose,  you’ll 
wind  up  with  a 
“fight  to  the  finish.” 


transport  defenses  (2)  — This  command  will  transport 
any  amount  of  each  of  the  five  defenses  to  any  shore  on 
any  country.  To  move  troops  or  tanks,  for  example,  on 
the  same  country  but  a different  shore,  all  quantities  of 
that  defense  must  be  moved  at  one  time. 

begin  attack  (5)  — - After  all  troops  and  other  defenses 
have  been  moved  into  position  on  other  countries,  typ- 
ing in  a *5’  will  start  all  defenses  attacking.  The  program 
will  continually  update  the  terminal  on  the  present 
status  of  each  shore  under  attack.  The  casualties  will  be 
printed  out  after  the  battle  is  over,  along  with  what  (if 
any)  defenses  were  captured.  Whenever  one  side  has 
more  than  one  and  a half  times  of  defenses,  a battle  is 
over  and  the  winner  gains  the  remaining  defenses  for  its 
side.  For  example,  if  a battle  between  tanks  and  artillery 
broke  out,  and  the  remaining  defenses  were  ten  tanks 
for  the  Allies  and  sixteen  Artillery  for  the  enemy,  the 
enemy  will  win  and  your  ten  tanks  would  be  added  to  the 
enemy’s  defenses.  Battles  will  continue  to  be  displayed 
as  they  occur  around  the  world,  and  will  always  be 
printed  out  until  all  shores  containing  both  Allied  and 
Enemy  defenses  are  owned  by  one.  Starting  attacks  on 
all  five  countries  on  all  four  shores  is  possible,  but  it  is 
hard  to  keep  track  of  so  many  battles  at  the  same  time. 
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STRATEGY  FOR  PLAYING 

Troops  are  the  most  powerful  defense  there  is  in  the 
game.  It  is  a good  idea  when  starting  the  game,  to  attack 
the  country  with  the  smallest  number  of  troops  first. 
Sending  a few  spy  missions  is  worth  the  planes  to  find 
out  where  all  the  defenses  are  hiding.  If  there  are  many 
defenses  on  shore,  it  is  good  practice  to  send  many 
defenses  in  return.  Keep  in  mind  that  if  you  send  too 
many  tanks,  for  example,  the  excess  quantity  left  over 
may  be  captured  by  the  enemy  to  be  used  against  you 
during  the  same  attack  on  the  shore.  The  casualties  cal- 
culations are  based  upon  the  number  of  defenses  resid- 
ing on  the  shore  under  attack.  Sending  105,000  troops  to 
destroy  30  tanks;  or  sending  60,000  troops  to  destroy  30 
tanks  will  probably  cause  you  to  win  in  both  cases,  but 
your  losses  for  the  larger  amount  of  troops  will  be  much 
greater  than  the  lesser.  Anywhere  from  none  to  33%  of 
your  defenses  can  be  lost  in  the  first  battle.  This  is  why 
combining  all  of  your  defenses  from  your  five  countries 
and  then  attacking  won’t  work.  You  may  win  the  first 
two  or  three  countries,  but  your  losses  will  be  too  great 
to  finish  the  game.  After  gaining  countries  from  battle, 
don’t  leave  your  defenses  spread  all  over  the  world.  You 
may  forget  about  them  and  lose  many  battles  because 
you  don’t  have  enough  defenses  to  win  with  a capture. 

Since  troops  are  the  most  powerful  of  the  defenses, 
avoid  going  into  battle  with  an  even  number  of  troops.  If 
you  don’t  lose,  you’ll  wind  up  with  a “fight  to  the  finish” 
losing  thousands  of  troops  and  coming  out  of  the  battle 
not  prepared  for  the  next  one.  It  is  very  difficult  to  cap- 
ture troops  with  any  other  defense,  but  defenses  may 
reduce  the  number  of  troops  in  battle  from  none  on  up 
to  1000  troops  per  attack.  Don’t  reduce  the  number  of 
troops  too  greatly  by  other  defenses  before  attacking; 
the  troops  you  are  killing  might  be  your  own. 

USING  OTHER  BASICS 

SWTPC’s  8K  BASIC  uses  arrays  in  base  1 (the  first 
element  is  1)  in  all  one  and  two  dimensional  arrays. 
Compilers  that  work  in  base  0 should  have  no  problems. 
If  problems  occur  change  the  appropriate  FOR.  . .NEXT 
loops  to  start  at  00.  If  your  compiler/interpreter  does  not 
have  string  concantenation  capabilities,  replace  all  oc- 
currences of  s$  with  the  word  “SHORE”  and  remove  the 
plus  sign  preceding  it.  To  help  the  user  modify  or  im- 
prove the  program,  the  following  is  a description  of  the 
variables  and  program  modules: 

VARIABLES 

A(10,10)  — Allied  defenses  throughout  the  world.  The 
X-AXIS  element  is  the  country  name,  and  the 
Y-AXIS  elements  1 through  5 are  the  quantity 
of  defenses.  Element  6 through  10  are  the 
location  (1-north,  2-south,  etc.). 

C(10,10)  — Same  as  A(10,10)  but  the  enemy’s  defenses 
and  locations. 

N$(10)  — ASCII  names  of  the  countries 
D$(5)  — ASCII  names  of  the  defenses 

L$(4)  — ASCII  names  of  the  shores 

E — enemy  defenses  left  after  each  battle 
El  — Allied  defenses  left  after  each  battle 
X,E8,J,D,T,F,Q,L,C,H,K2  — temporary  variables 

LINES  DESCRIPTIONS 

10-130  Initializes  all  parameters  and  fills  ASCII  ar- 
rays with  names,  gets  random  defenses  for 
Allies  and  Enemies. 


200-230 

240-282 

400-570 

600-640 

1000-1080 


1100-1200 

1360-1450 


1270-1348 

2000-2080 

2500-2550 

4000-4010 

5000-5010 


Main  program  loop  — causes  a jump  to  the 
appropriate  command. 

Prints  the  status  report  of  the  country  speci- 
fied by  looking  up  the  data  in  array  A(10,10). 
Transfers  defenses  to  other  countries  and  to 
other  shores. 

Prints  a GLOBAL  report  of  all  the  countries 
and  decides  if  any  enemy  troops  are  residing 
in  countries  marked  “yes”. 

Searches  through  both  A(10,10)  and  C(10,10) 
to  see  if  both  sides  are  on  the  same  shore  in 
any  one  country.  Returns  to  main  program 
loop  if  no  shores  are  occupied  by  both  sides 
(allies  and  enemy). 

Calculates  battle  casualties  and  checks  for 
victory.  If  Allies  have  troops  in  battle,  then 
program  goes  to  1360.  If  Enemy  has  troops, 
then  program  branches  to  1420. 

Reports  the  victory  for  this  battle. 
Calculates  the  loss  of  defenses  due  to 
transporting. 

Calculates  the  casualties  for  the  present  bat- 
tle. 

Prints  the  end  of  the  game  when  Allies  run 
out  of  forces. 

Prints  the  end  of  the  game  and  the  number  of 
maneuvers  it  took  to  win. 


SAMPLE  RUN 


READY 

JANOEVER'3  3 

— G! 

country 

allied  troops 

H AFRICA 

31510 

AUSTRALIA 

57750 

S AMERICA 

55146 

RUSSIA 

80200 

JAPAN 

?38<0 

AFRICA 

8 

KOREA 

0 

CHINA 

8 

GREENLAND 

8 

ENGLAND 

8 

NANUEVER^  1 

CCUN*AU?  1 

STATUS  5E30R~  1 

?ECEN5E 

quantity 

troops 

S15i0 

--ANES 

cl 

4R*1LLARY 

72 

’ANNS 

64 

'ISSUES 

45 

TRMUtVER?  4 

COUNTRIES 

<FPGM0>?  1, 

spy  MISSION  REPORT  AFRICA 

DEFENSE 

QUANTITY 

TROOPS 

58078 

PLANES 

28 

ARTILLARY 

47 

MISSILES 

51 

MAN'JEVER’  4 

ENTER  COUNTRIES 

• (FROM, TO)?  1, 

E»E«V  * 
8 
8 
e 
e 
e 

58076 

55758 

53570 

55480 

85570 


SOQPS 


LOCATION 
SHORE 
SOUTH  SHORE 
~ES“  S-O-E 
..:$T  SHORE 
WORTH  SHORE 


LOCRTIO 

'.ORTH 

WEST 

EftS" 

SOUTH 


ALL i ED  °C'55ESI0N? 
YES 
YES 
YES 
YES 
YES 
WO 
NO 
NO 
NO 
NO 
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csv  P:<SIM  'yr.'.n 

ERTER  t8USl«4ES 

MFIRSE  WitV  tflSHTIOJl 

:?  :i 

Wilim  52  ETiST 

2S  31 

r>mi  n its: 

25  25 

20  23 

SPY  MISSION  **5fJi 

^HUEVERT  2 

15  21 

Urtti  i 

€KTES  CQ>Jir>lB  (fffltl.Tfl) 

* i_  it 

rtSS!:ES 

11  !■  5 

$ !* 

yHfl’  DFFP«SE7  t 

ftfiRUEYt^'*  4 

firUFkHTITV^  3161& 

5 tfItrG*¥  C:;P  T,'  TP,  C|I4T'S 

ENTEt  OOURT8IfS 

WfiT  SHORES  1 

^QTftu  C*SUfiiTT£T 

YU'J  !WT  LifiVC  £1 

IflNUEYEf*  I 

EfiENY  '( Wri  53 

HUEEl  MISSILES  31 

ENT£5  r8LirrP3lS 

9 TftN^:s  YE  RE  MP*yRC5 

n i'S 

HE^-HSE?  : 

e^T’LE  Ifi  flFR:Cft  on  T^E  n5^TH 

HflHUE8EP'»  4 

PURNTITV>  2 

turn  Teaups  nUEEf  mm 

iJH.ftT  SHC'PE1  2 

vm 

45G55 

1J$K 

2i?0? 

1*571 


«593fl 

55215 

52S51 

44241 

34215 

27527 

£7712 


'•***  ft  VlCTQfiV  FhP  THE  BUIES  T?;  *Fs:c* 
{id  THE  HOJfTi  5i$fE 

TOTAL  CRSURL7IE5 
EKcSfV  TROOPS  432?? 
fllLllt  ’*0QPS  53948 
145”.  "POOPS  WERT  CWT 'JflED 


rtfiliOEVER-  t 

jccmsr  e 


fTffliiS  REPORT  SFPICft 


StfElSE 

TROOPS 

PLfidES 

firiiLftfiv 

75NK3 

msais 


MljRfT"* 

*2275 

0 

fl 

fi 

s 


*JQ|*T.-  S-im5* 


NIIKttEVE^  2 

ENTER  C.['UNT=:E5-  -50)'.  TO*’ 
7 t.f 

UHST  DEFENSE1  2 
MftlTITY^  >2 
hh:^T  SbQSP  2 


WRMJEVEP"  2 

EN'EP  CDlJEfTPIF5  "ROP  ■ ” 

f hi 

RflfiT  5EFEM5E9  5 
OUPNT7TV5  45 
jjh&T  SH&SE'  4 


MHOEVEP*  5 


J1  P:FTCS  H 7i=  59frT-  EWfiE 
EXE”?  MISSILES  flLtrSO  *LMES 
51  22 

37  19 

mim  m t»e  eksky  is  s-picb 

Pli  THE  SOL"'  s*n?r 


TOTfiL  CftSURLTTES 
EiiEMV  *:ssr_i£  : 
=.q*;es  : 


5^7*E  :s  mi Cr  3d  %E  4cST  5H£j?c  * 

FEORLMRY  797S 


imTm 

SOUTH 


-FCF.T5' 


RO.  Box  443QN  Santa  Clara,  CA  95054 


Same  day  shipment  First  line  parts  only  Factory 
lasted.  Guaranteed  money  back.  Quality  ICs  and 
other  components  ai  faciory  prices. 

INTEGRATED  CIRCUITS 


Uset, 

?iun 

Wto 

rJfi'i 

?«OH 


TOmt 

mfw 


WOW 
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MlflH 
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Hum 
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17  fJlYiW 

tv  fitswi 

11  MUirtN 


JO  JiLSlt^ 

ifl  FitSltW 

M "j1.  j ■ ;■  h 
44  hMF4n 
ti  msiiiM 

JS 

n r«jim 
H -I  " H 


<1  ft-r.-'ti 
+3  T4tSf'^SH 

95  ;(ts>4^ 
*j  LIKlAfl 

3!  BBSll 


“ CAMtt 

, :*  CW»m- 
LV»F*MM 
■1  LktMBH 
. " '. 

s» 

J £* 

1 LWIfl* 

TJ  L U ill 


|i  L«J«lt 
IF  LWiT] 

4i  imn 
si  Lunra 

' 3S  IUJfY 
L«1H 
J L"  - 

ZJ  Uirojw 
li  i,UF73H* 
B?  UPJW 
W LUJirO 
4,'  LJWJt* 
31  tttHftfl 

ai  pFfrM 
IS  LirtteH 
t«  l*it3M 
I H LWrjf.-j 

&>  LW«»r 


or,  LUtUO 

rj  I,  urn? 
[«  t£5w 

A aw 

2J  WWI 

..  PliiCl 


* sc  cwair  n 


CMBS  1 ta  sFifinm 
tw!2;  1 ii  Hi  ]fl-* 
£(Mfii  n 
CWSU  i» 
cw!«  j rs 
cdi-»  ija  yw 
Ltnyi  i y el™ 
twijr  ate  KH'U-l 


FiCltt 

frttt 

WH 


i H CHPia  3b  TIC 


31  caul* 
24  UH911 
■:. 

3i  OH»l 


lit  i 


33 


' ill  WKbJ  IT 


U14HU 

r»  t#™.  i *11  wuif 
)J  J4CHH  IM  VWJIt 
a T*g=w  i w VviJi4 
M F«irs  Iffi 
JL  ?*:iw  2M  ™*«1 
U Jitai  Z.H  HMSMt 
gl  uru  i or  cirwt 


f«4l 

NW 

■'■u> 

?4P» 


i!S  | 

;s 

m j 

!S 

JS 


in>T.w  03  I-Mmunw  m 
...  Ji  -pm  ljs»  D23  JyC‘  pra  fj<i 

I'iJjpFTW  nii  &pirlK*S?S 


3 f.  Nn  ■rrCtHJi  I1SS5  

3 ri  i.*Cha4  <ul>Ma  HI  4J 

3 fl  L*  fft  «■'-■■’  ‘1  55  a 

1$  Mp  is  S3  tnjJcicrF  1 4 a 


VMM45?»SPiR4  r-r* 


_„ii-H4Wn  Kb  SIW! 

qiDtl  HflDyLlS 

£d^***i 


lit  TJP 


W C0JJ3?  W 
T5  CWcfS  ?Ll 
"■■  1<SJ 


I li  Li  i'lI-LI 

;h  tTiTua 


jj^K 

. . rata  rn» 

i n nwjis  i ® ispwi  to  la  jjfg. 
i » ;.rJitd  1 « tieitt  fa  a?  Il’Vaifcti 
40  ilWFU  rl  *" — m 

^ K s - 

so  i S'  jS? 

■a  381  3 ™ 

8SSI3  *™ 


HtiBfOia 

Cnt5f*Li 


C35  ! 


rtHU  15S  Lwil»r  MV* 

WM9H  I Si  l Slc<  s;  F it  T9L« 

s &»•-'* !.»  ffiff 

JSSfi  5 wuwr-s  -“ 

FiJi-H  « LUJ?2I  * 

TtllMTU. 
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Sinclair  3 Vz  Digit  Multimeter 

Batt.  oper.  tmVartd  . 1 NA  resolution.  Re* 
stetance  to  20  meg.  ]%  accuracy.  Small, 
portable,  compleiefyassem,  incase,  t yr. 
guarantee,  Besi  ^atue  evert  559,95 

60  Hz  Crystal  Time  Base 
Kit  54.75  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kil  includes. 
PC  board.  MM5369,  cryslal,  resistors, 
capacitors  and  trimmer. 

Raratronirs  1 0GA  Logic 
Analyzer  Kit  SI 99. DO 

Converts  an  oscilloscope  into  a digital 
tester  and  analyzer.  Trace  com  pul  er  pro- 
gram Now,  monitor  I'O  sequences,  etc, 

Tf  nnhii*  ?fonnt  &\\  rtinlfal  rHflS  anrl  MOFi 

Nat  a Cheap  Clock  Kit  $14.95 

Includes  everything  except  case.  2- PC 
boards.  6-. 50"  LED  Displays,  5314  clock 
chip,  transformer!  all  components  and 
lull  Instructions  Same  clock  kit  with  ,80' 
displays,  521.95 

New  Cosmac  Soper  “ELF" 

RCA  CMOS  expandable  microcomputer 
w,'HEX  keypad  input  and  video  output  lor 
graphics.  Jusl  turn  on  and  start  loading 
your  program  using  the  resident  monitor 
on  ROM.  Pushbutton  selection  of  all  four 

K 1 VUUIv  SKILPUt  pl|  yjyilfl8,  L.ItIUs3  CHIU  mVtf 

Families.  1 2fl  bit  truth  table  (S  by  1 6 bits). 
Complete  with  case,  parts  and  instructs. 
Model  10  Trigger  Expander  Kit  expands 
Model  100A  lo  24  bds  S229J9.  Model 
150  Bus  Grabber  Kit  $369. DU.  a one 
board  logic  analyzer  for  S' TOO  bus  applh 

ralimi t Inct^nP  arrace.  tn  RFl  hue 

Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Automatically 

CPU  modes.  LED  indicators  of  current 
CPU  mode  and  four  CPU  states.  Single 
step  op.  lor  program  debug.  Built  in  pwr. 

LdilUila.  1 Lj3.II V diCrLT^h3-  LU  JD  sir  MJU  UU: 

signals.  Complete  kit  with  all  parts  and 
instructs. 

switches  back  and  forth.  Beautiful.  50’ 
LED  readoiris.  Nothing  Jike  it  available. 
Meeds  no  additional  pans  for  complete, 
full  operation.  Will  measure  -tOO"  to 
-200:,F.  air  or  liquid.  Very  accurate. 
Comole  te  i nstruci  ic  ns . 539.85 

supply,  256  Bytes  ol  RAM,  audio  amp.  & 
spkr.  Detailed  assy.  man.  w/PC  board  & 
all  parts,  fully  socketed.  Comp.  Kit 
5186.95  High  address  display  option 
8,95;  Low  address  display  option  9.85, 
Custom  hardwood  cab.,  drilled  from 

2.5  MHz  Frequency  Counter 

Kit  Complete  kit  toss  case  537.50 

30  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  547.75 

Prescaler  Kit  m 350  MHz  519.95 

Clock  Calendar  Kit  519.95 

CT7Q15  dfreci  drive  chip  displays  date 
and  lime  on  .6"  LEDS  with  AM-PM  indi* 
cator,  Alarm/doze  Mature  rnctudes  buz* 

panel  19.75  Micad  Battery  Backup  Kit 
w/all  parts  4.95  Fully  wired  and  tested  in 
eahinel  151.70  1B02  software  xchng, 
dub;  write  for  into. 

Stopwatch  Kit  $26.95 

full  six  digit  battery  operated.  2-5  volts 
3.2768  MHz  cryslal  accuracy.  Times  to 

zer.  Complete  with  ell  parts,  power  supply 
and  instruct rts,  less  case 

RCA  Cosmac  VIP  Kit  275.00 

Video  compute  Mfi  games  and  graphics. 

59  min.,  59  sec.,  091/100  sec.  Times  std. . 
split  and  Taylor,  7205  chip,  all  compo- 
nents minus  case.  Full  instruc.  While  or 

1377  IH  Unrtatp  Master 

flrininai  Pii'Cmai'  yFI  F”  kit 

black  plexiglass  case.  $5,00 

1 J r f lu  U|JUO(C  MJQ  jLCI 

Manual 

Final  1977  closeout  515.00  while  they 

3 •ypi  1*di7fl  M act  pr  ti/ti  ( j K|.“  laro  San  1 97R 

unyiiidi  ULraiiidv#  lli  mi 

AN  parts  and  instructs,  $89.50 

Board  only  14.95 

Auto  Clock  Kil  $15,95 

OC  clock  with  4-.50n  displays.  Uses 

Uitinnl  MA.lOtO  ttifijli rlB  uiilh  alsim 

last,  i ?r d masitr  aVdiidoie  late  jan.  1 

S30.00.  Complete  IC  data  sereclor,  1254 
pg.  master  re),  guide,  17. ODD  cross  ref- 
erences. Free  update  for  1977.  Domestic 
postage  S2.00.  Foreign  S6.00 

Video  Modulator  Kit  $9.95 

Convert  your  TV  set  into  a high  quality 
monitor  without  a Heeling  normal  usage. 
■Complete  kil  wllh  toll  Instruciions. 

nauunai  mturuie  wun  diann, 

option.  Includes  light  dimmer,  cryslal 
limebase  PC  boards.  Fully  regulated, 
comp,  instructs,  Add  S3. 95  for  beautiful 
dark  gray  case.  Best  value  anywhere. 

TERMS:  $5,00  min,  order  U.S.  Funds.  Calif  residents  add  6%  lax,  FREE:  Send  fervour  copy  ol  mir  NEW  1978 
BankAmerlcatd  ami  Master  Charge  accepted,  QUEST  CATALOG.  Include  24c  stamp. 

^ Shipping  charges  will  he  added  on  charge  cards, 
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I need  to  know  if  this  device  exists,  and  if  there  are 
any  alternate  sources.  Where  do  I start?” 

• Memory  1C  • CMOS 

• RAM  • 250  Nanoseconds 


Static 

1024x1 


5 Volts 


If  you’re  spending  hours  to  solve  a problem  similar 
to  the  one  above,  you’re  behind  the  times... 


It  only  takes  a few  seconds  with  "THE  MASTER’.’ 


All  you  need  is  a problem  to  use  The 
Master. 

Does  the  device  exist9  Who  makes  it? 
Is  there  an  alternate  source?  What’s  the 
part  number?  Is  there  an  applications 
note?  Who  is  my  closest  distributor 
etc.,  etc  . 


Clear  your  desk  for  action  with  the 
newly  revised  1978  IC  Master.  It  s all 

under-one-cover  features  include:  Over 
40,000  standard  products  from  more 
than  87  different  companies  . . . over 
2,200  pages  comprising  five  different 
selection  guides  (memory,  micropro- 
cessor. interface,  linear  and  digital)  . . 
almost  1500  design  data  pages  . . alter- 
nate source  directory  for  pin -for -pin, 
function-for-f  unction  replacements  . . . 
applications  directory  . . complete  mili- 
tary section  ...  a complete  part  number- 
ing guide  . . . etc.,  otc. . . . 

You  don't  have  to  search  through 
stacks  of  catalogs. 

Simply  look  up  the  specs  and  function 
you  need.  You  don’t  need  a part  numbor 

'°“h  M&jfss/mAteMMr 


$55.00 

Price  includes  handsome 
bound  reference  volume 
plus  an  updating  every 
90  days  with  tho  Spring. 
Summoi  and  Fall  issues 
of  1C  UPDATE  magazine 
that  works  hand  in  hand 
with  your  IC  Mastei 
all  at  no  extra  charge! 


I ATTN:  Circulation  Manager  d 

I IC  MASTER 

I United  Technical  Publications 

I 645  Stewart  Avenue 

I Garden  City,  New  York  11530,  USA 

I 

I Please  rush  mo copies  of  the  new  1978 

| IC  MASTER. 

| □ Bill  me 
I □ Payment  Enclosed 
| □ Bill  my  company 
I P.O.  n 

J Name 

I Company 

I Address 

I State Zip 

I Signature Date 

I For  California  orders  add  6%  sales  tax.  For  New  York 
I orders  add  8%. 

Also  available  at  better  computer  stores  nationally. 
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SOFTWARE  SECTION 


SOFTWARE  GAME 


PROGRAM  LISTING 


^ '■  mu>  pmes  ** 

06*6  wrlr  i.  BITTEN  SV  JOE  JTfEWORSKI 

M07  - vnm 

80  D8  R£M  - WITTfjJ  f{JP  SKTPC  M BASIE  REV  2 8 

eet?  m +* 

381*  lIME=  -3  SHORE* 

ew*  M":  mom*  c^easx- Ntcies  &s{5>,ls'. 5> 

N OPEfJCfl,  RUS'GfiLlAf  5 AMERICA.  RUSSIA  JAPAN.  AFRICA 
pot*  m:?:;  ■ CHJ^G*HflLmE»GUa5  TROOPS, PLftWES* RPTlLLfiRV 
*056  5?”  m^SMISSILES,  NORM,  SOUTH  EAST,  UES" 
f0=  MiTflig  READ  Ni^VNEiT  V 

c-ese  for  --IT0  5 «fi&  my- mr 
m%  fop  mtq  fl-pfse  ljwmext  » 

8iee  -c=  ^:T.3iD-:ai)*is7^5e0e*R^w5000>»i0'HEr 
8:10  ?0?  V*1T 3 lfi ■ FQR J=2TQ5 • f f' X . J > = ! !T  { 50*RND ) +25  • fcE •:  Hirjy 
5126  =C*R  v -1T018  ;ORJ(=«TO10  LET  CCMWNTUtWM  HE.*:tt  *;E;vJ 
5120  m X=im  rORj4lTOie:LET  ft<TM>*Ca,  J)’CC!W>=0  NESfiTJ  JOT* 

*i*e  print  s*  o s l t p c y e bb  ^rwi 

6208  =f|»  - fSlM  FS0&R3K  iftOP  * 

0235  V5=Vsn  PA!0T:TSPU«HHN0EVE*V- 
6212  IF  *05  ?HBi2f§ 

■2226  IP  THE!I280 

02:e  w T goto  jifl.  d8«,  510.  see  ; 000 

«*e  thru  •sei^vv? 

S2«:  ” »Jie  Thr^Ag 
5244  :?  ?<i  T^M34@ 

2250  rriv  cc:»r  k*w-  ■;  w'* 

<n*  **is'  ngi!ftrT^*  '^e&Tii?^ 

52-3  «vr  D*r  MASCM-  V’P,  IT:  TSBOM 

"7:  ''  1 - '■•;?  **z'r  ”I*t  Itsv-  -'MSM >*St'00TO  232 

5232  PRT(T 

0232  s='‘*  5r0290 

£4:5  ”’V  E^tcd  CASTRIES'  PSOM.  TO :■ 11  INPUT  F t T 
3R13  ” ?-M6  m?nj5| 

0420  " R'l  '^8* 
n:o  ;-  “:a  ?-Es*3e 
0«5  :=  ■•::  --emm 
e-55  mu  m-st  ;.=f=sses-d 
D*6e  ” D'f  tpEm56 
e*?D  '*  : ::  them?? 

5430  mu  *owrr.g 

lill  PRINT  •sfwrat  -?R(F,&S0iC[iv  * U * .s  -•  WM* 

3508  If  POT  THEN  526 

I3510  EP  A«F.DK)B  THEN  PRINT ^VOU  MUST  *M)VE  ■-'-  M I 5" '-255 

8520  LET  fifT,&>=n(T.&)*0:fi(F,D>sp<F.D'-0 

3530  INPUT  "UHflT  SHORE-. L 

0543  IP  L>4  THEN535 

tm  IF  L<i  THEW5JD 

3563  LET  fKMD+SlM. 

0555  IP  I«T<P«D*i00)>25  THEN  57B 
056?  GOSUB  2300 
0570  GOTO  200 

0600  PRINT  PRINT  PRINT- a?rrTTSB< ■—  5.Q0RL  5E»rs-  — • 

Hi*  print  *culwv, allied  *p 3 :•»£-.  s.liei  msrziw- 

0620  FOR  ^iTOiO  ^7ft7HS^);TRE-iI0>  - : ' :•  ^?’55' 

o;:0  k2=b  W2=ito5  :p  co,  -2 '06  ’hen  tz^tzn 

0635  NEXr  F2 

2036  Ir  <2>0Th-Erj  »p : «7 -ISO * ‘ GDTM28 
0637  =siNT  *VES" 

3630  NEXT  X 
0643  GOTO  235 

0830  INPUT  "SfvTE°  COUNTRIES:  FMH-TO  '■c?_ 

0310  tc  P(F, 2^=10  THENS2B 

0812  PPIKT  *¥0'j  30V-  N-VE  EHOL'GH  PLPKES  I N ’ Ht(F; *0070286 
O320  LiT  ^=.  2'^-'  = . 2 -10 

0030  PRINT  PfilHT  PRINT ■ Pr3K"5FV  PIS5I0H  REWT  M “ 

0040  I-  Ii|T{BHD#!0fl»£e  THEN  360 

0850  IF  IKT(50*RWX2S  PLfiBEE  -OS"  ST  IIP'  }G'O20ft 

3355  print  H places  shot  oowh  ovse  ■:«(?> iggtqzm 

3360  PRINT  -DEFENSES  ‘SijANTITys  ■'LOCAHOf!’ :F0?  ^tT05 

3S?3  IP  IHTC&N3U33K40  thIN  NE'“x  Cro  23c 

3333  PfilfiT  &r>- 

0385  *p  CfTp<X+5  >08  T^PPHT-.S'1  t<T-  ■-:  ■ ■ GOTOSOO 


BOSS  PRINT 

3300  NEXT  XiGOTO  203 
1003  K=0 : F0RX»lTOiS T F0RJ=i7D5 
1013  I?  ft(N>  JTOiTHEN104  0 
1620  NEXT  J-HEX*X- IF  D&THENiaee 
1070  FOPX=1"D10  rCiRJ=l”05 

1072  IF  C(N.  J><»  THEN  K=K+i 
1333  IF  R<X.J)Ot  THEN  H=H+1 
1015  NEXT  J:NEXTX!F  THEN  5000 
1636  IF  MB  THEM4M0 

:e:s  goto  2oo 

1040  I'l 

1053  I-  C.'V.CKH  THENieee 
i65B  C=Ch1  IF  :=0  THEv  1026 
1370  ms  1053 

i«33  I"  fl(X,t^5)K>GO!.<C+5)>  THEN  1363 
1100  *=^r?*!*T:cAir:sPIfr  PSINTCHRs i‘ 7 1 : "BATTLE  Iff  - fjiCx- 
1110  FRI^I  ’ ON  THE  MJIfECVHSmtSs,^11 
1123  'EKEs-V  "ftU'ED  J 3SCJ) 

1153  IWJMP  M*fi(Xi«-£»fl:Ei=Ol 
.160  I?  J=1  -KP-i  I?  CC1  THEM  1263 
1162  IF  >1  THEN  I-  JOi  T^EM  1H2B 
.165  PRINT  E, Ei 
1176  G0SU3  7560 

1175  :r  F1=0  T^EN  E3-1  80TQ1270 
11?3  t-  E=3  ’HEM  ES-6  60T01276 
1103  Ic  Ei>E*i  7 them  £8=0  &0T01278 
I'M  IF  E>E1*1  5 TNENE8*l'0ttTfli278 
1233  GSTCi  1165 

1270  E-  El  PRI^  PRIMT-m*^  P VKTGflV  fq?  THE  h. 

1200  1=  E8=l  rHEf^  =PIHT"EMEMV  IN  fl;  60751238 
1285  1 ALLIES  IN 

1208  a?ir  - ON  THE  Mi t P<X.  C.J*5)IHSi 

1308  “PINT  MCTfri.  CSSiJF^IES  " 

i:i6  PRI«T  “EIHE^V  ■;OMC5i>  Ml-! 

i52t  ps;r  "SLUES  *,  Gi-fi 

::: 3 Ic  iS=r-Pv:  -•■  > 00T0i343 

“••  -:'.=f ■;  cmc--'  •:•  c ■ ■ ■ : >=o  .->5v- 

--~=  F.3M ..'Ft  CAPTHPE5  " 30701023 

ME  M,  ■>!  '=4  .'.-_y  . y.T.‘i?2e 

11:0  1'.’  c :i 

1IM  -K':U  2503 

IM  M E=i;  E3=0  t?D70i271? 

E8-!  GflTftte?e 

I*  1030'-:  me*;  E3=0  30*01270 

.::r  if  EMim-u-t  then  es=:  33^01273 

-M  or:  :>;.■ 

M20  : =i 

M33  i;u  1580 

.-0  1=  I- 1-  MEN  00’ 2:270 
1“I  > tl=3  T-tV  fp=:  1 1-31278 
I I;  i 18001:1  -E*.  E8=  1*60701270 
1448  IP  El)E*i09e  THEN  £9=1-30101270 
M53  WTO  1420 

2000  R=INT<ia0*RND)U-K2=INT(ifl^N?M2-IFO=iTHE^:2=IWTfl33^N&it2 

2&16  !F  PKT,DX=>!2TNEW 

2B15  A(T.0)*ft<T,&>*X2 

2623  IF  RG3  THEN2370 

2336  IF  R<«6  TNfMSSe 

2P40  PRINT  'fisBOSH  Ejltp^c  TRANSPORT  * 

2650  PRINT  -VOU  JUS?  LOST  XZs  DC<0> 

2063  P»I«T  "TOTAL  DRIVED  IN  Hyfl(T,D) : RETURN 

2073  PRINT  “SNIPERS  O^J  THE  LKftd,  ( 3*5))T+Sf  ; G0T02853 

IDfiB  P?:nt  "VIOLENT  SFPS  SINKS  A TRANSPORT  SHIP* : G5T02856 

2508  E»E-[WTf(E/l>*RNDT-2 

2516  IF  tC=0  THEN  E=0 

2523  El=El-INT^Ei/>j^>_g 

2528  IF  El<-0  ?1=0 

2540  *aj)sEi  C(X,OE 
2553  RETURN 

4033  ®PINT  PRINT  PRINT-SORRY,  YOU  3LEu  |T 

4013  PRINT  "3Ll  YOUR  OE^ENSES  ORE  GOME  ’ :PRIMTPPINT- PRINT  O8T05310 
5083  print  print  pr?*7- mnT*zmmi!Lmm'‘ 

5305  PRINT  "YOU  HAVE  HON0UERE&  huRlO  Jr;  ■tY6MkHH0EVERS'“ 
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Dear  Reader: 

INTERFACE  AGE  Magazine,  in  its  attempt  to  provide 
you  with  functional  information  on  a monthly  basis,  has 
added  this  new  department  to  its  publication.  The  pur- 
pose of  CAREER  OPPORTUNITIES  is  to  keep  you  in 
touch  with  those  companies  that  are  rapidly  expanding 
and  in  need  of  qualified  and  dependable  personnel.  It  is 
our  goal  to  assist  in  advancing  the  state  of  the  art 
through  communications.  Thus,  you  can  look  forward 
to  these  pages  monthly  to  bring  you  current  career  op- 
portunities which  are  available. 


SOFTWARE  ENGINEERS 

HELP  US  CREATE 
THE  STATE-OF-THE-ART 

TSC  has  challenging  openings,  for  all  levels 
of  experience,  that  will  allow  you  to  push  the 
state-of-the-art  in  Software  Engineering.  If 
you  are  interested  in: 

• the  hardware/software  interface 

• mini- and  micro-based  systems 

• real-time  software 

• parallel  and  associative  processing 

• interactive  graphics  software 

• FORTRAN  and  assembly-level  scientific 
software 

you’ll  want  to  circle  the  number  on  the 
reader  interest  card  for  more  detailed  infor- 
mation. Or  send  a resume  to: 

Data  Sciences  Division 
TECHNOLOGY  SERVICE  CORPORATION 

2811  Wilshire  Boulevard 
Santa  Monica,  California  90403 

Attention:  Ms.  P.  Mickelsen 


* * * WANTED  * * * 

We  are  expanding  and  need  technicians  for: 

• Microcomputing  Systems  Repair 

• Programming 

• Installations 

• Field  Representation  for  Systems  Analysis 

If  you  want  the  opportunity  to  grow  with  this 
technology,  then  send  us  your  resume  and 
salary  history  today. 

BYTE  SHOP 

■'  Pasadena 


496  S.  Lake  Avenue 
Pasadena,  California  91101 
(213)  684-3311 


CIRCLE  INQUIRY  NO.  57  CIRCLE  INQUIRY  NO.  72 
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Field  Engineers/lechnicians 


Were  looking  for  Field  Engineers /Technicians  with  experience  in  one  or 
more  of  these  areas: 

■ CPU  troubleshooting  and  repair 

■ Core  and  semiconductor  memory 

■ Peripheral  fault  isolation  and  diagnostics 


Software  Spedalists 


We  re  looking  for  Software  Specialists  with  experience  in  one  or  more  of 
these  areas: 

■ Real  time,  event-driven  application 

■ Operating  system  design  and  modification 

■ RSX 11,  RSTS  / E,TOPS  10 

■ Business  application  design 

■ Cobol,  Assembly,  Fortran 


Sales  Professionals 


We  re  looking  for  Sales  Professionals  with  a solid  track  record  of  success  in 
selling  computers  in  any  of  the  following  markets: 

■ Industrial  ■ Telecommunications  ■ Graphic  Arts 

■ Laboratory  ■ Education  ■ Banking  ■ Insurance 

■ Brokerage  ■ Large  Computers  ■ Terminals 

■ Commercial  ■ OEM  ■ Microproducts 


The  industry's  leading  state-of-the-art  minicomputer  manufac- 
turer needs  state-of-the-art  people  in  openings  nationwide. 
Digital  Equipment  Corporation  is  where  the  action  is  for  career- 
oriented,  fast  moving  professionals.  Take  a step  in  the  right 
career  direction  today  by  sending  your  resume  to:  Bob  Eldridge, 
Dept.  H0278  818,  Digital  Equipment  Corporation,  129  Parker 
Street,  Maynard,  Mass.  01754.  We  are  an  equal  opportunity 
employer,  m/f. 


Were  the  company  looking  for  people. 


dig  it  a 


FEBRUARY  1978 


CIRCLE  INQUIRY  NO.  15 


INTERFACE  AGE  173 


2708  & 2716 
PROM  PROGRAMMER 

Motorola  D1,  D2  Kits.  MOS  Technology  KIM-1, 
or  Fairchild  F-8  Kit  #1 
Assembled  and  Tested  S59.95  Each 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysville,  VA  22936 


tape’n  text 


PROGRAMMING  IN  BASIC  COURSE. 

4 cassette  tapes  coordinated  with  4 printed 
texts.  $19.95.  By  community  college 
professor.  WILLI AMSVILLE  PUBLISHING 
CO.,  INC.  Box  237,  Williamsville,  NY  14221 


SOL  or  NORTH  STAR  OWNERS! 

VOW  GAMES  (require  SOLOS  or  CUTER):  Real  lime  ROBOTS  and  ASTEROID! 
PKGV1 12  Games)  - 1200  BAUD  CUTS  - Tape  $20 

NORTH  STAR  BASIC  GAMES:  ROAORACE,  30  TICTAC.  EVENWINS. 
BIORHYTHM.  SUPRWUMP' 

PKGN1 15  Games)  on  Diskette $15 

MICRO  LOGISTICS 

P.0.  Box  922,  Madison  Square  Station,  New  York.  NY  10010 
N Y.  Residents  add  8%  Sates  Tai 


NORTH  STAR  SOFTWARE 

Payroll  ★ General  Ledger 
Man.  Inventory  ★ Retail  Inventory 
Aged  Accounts  Receivable 
Accounts  Payable  ★ Mailing  List 
32K  RAM  Required 
Single  or  Double  Disc 
Each  System  with  Many  Programs 
Price  $200  per  System  or 
$1000  for  the  Set 
Write  for  Documentation 
★ SPECIAL  ★ 

Lear  Terminal  Kit  $695 
North  Star  Disckit  $599 

Micro  Computers  of  New  Orleans 

1340  S.  Carrollton  Avenue 
New  Orleans,  Louisiana  70118 
(504)  861-8516 


Check  our  prices  — We  will  not  be  undersold! 


POLY-8813 

1 drive-No  monitor 

$2500 

POLY-88 

System  2 

S575 

IMSAI 1-8080 

22  Slot 

$575 

IMSAI 

PC  Boards/Kits 

15%  Off 

APPLE  II 

16K 

15%  Off 

EXTENSYS 

Memory 

20%  Off 

NORTH  STAR 

Disc 

15%  Off 

AAAA  Computer  How’s 
1477  Barrington,  Suite  17 
W.  Los  Angeles,  C A 90025  (21 3)  477-8478 


' SHORTY  CASSETTES  V 

3M  C-10  Low  Noise  High  Denisty.  Short  enough 
to  rewind  and  still  hold  many  programs. 

$1.50  ea.  — 10  for  $14.00  — Send  $1.00  for 
complete  supply  catalog  with  refund  coupon. 


uppl 

e, 


^^UJAJ^SSOOATIS^ 

'^4ooTbessem  E R 
WOODLAND  HILLS.  CA.  91367 


/ COMPUTER  HOBBYISTS! 
Nationwide  Classified 
Advertising  Newsletter 
Buy  & Sell  Hardware  & Software 
new/used/unique/low-cost 
$3.75  for  18  issues. 

Free  sample  issue  on  request. 
ON-LINE  Newsletter 
24695  Santa  Cruz  Hwy,  Loe  Gatos,  Ca.  96030 


INCOME  TAX  PROGRAM 
For  Your 
TRS-80  SYSTEM! 

Computes  Federal  Return,  Form  1040 
and  Schedules  A through  F 

RUNS  ON  RADIO  SHACK  MINIMUM 
SYSTEM  (LEVEL-1  BASIC,  4K  RAM, 
DISPLAY,  AND  CASSETTE) 

CASSETTE  & INSTRUCTIONS 
$14.95 

Advanced  Software  Division 
Contract  Services  Associates 

1846  W.  Broadway,  Anaheim,  CA  92804 
(20  Years  of  Professional  Service) 


DIGITAL  GROUP  OWNERS 
20  MAXI-  Game  Z8C0aSS-  MINI-20 

CAT.  1.00  | > c=7 

% REFUND  W/O  I.  A.T.S.^fa  DEPT1A 
BOX  37  MATTESON,  IL  60443 


Affordable  Do-it-yourself 

MICROCOMPUTER  KITS 

Build  a computer  with  keyboard.  IK  RAM,  PC 
Board,  and  LED  Readout  for  less  than  $90. 
Learn  to  program  it.  Information  $1.  Dis- 
counts to  dealers. 

NBL-F  Box  1115  Richardson,  TX  75080 


NORTH  STAR  BASIC  PROGRAM 

EACH  SYSTEM  COMPLETE.  ON  DISKETTE 
READY  TO  RUN 


•ACCOUNTS  RECEIVABLE  * GENERAL  LEDGER 

• ACCOUNTS  PAYABLE  * PAYROLL 

• SOFTWARE  LOCATOR  * N S BASIC  TUTORIAL 

• BUSINESS  STATISTICS  * BIORY1HM  GENERATOR 

• WORD  PROCESSING 

• FED  INCOME  TAX  PREP  (AVAIL  I JAN  78) 

• RENTAL  LOCATOR  SERVICE  * CHECK  BOOK 
BALANCE 

• INSURANCE  BILLING  * MEDICAL  BILLING 

ONLY  S25  00  PER  SYSTEM  POSTPAID 
EQUIPMENT  REQUIRED  SINGLE  DRIVE 
8K  FREE  MEMORY  PRINTER  OPTIONAL 
A JA  SOFTWARE 


SOFTWARE 

DEPT.  II  P.O.  BOX  2528 
ORANGE.  CA  92669 


6800  SOFTWARE 

INTERRUPT  DRIVEN  PRINTER  ROUTINE  — Any 
BASIC  program  which  uses  a printer  through  a par- 
allel I/O  port  will  run  up  to  50%  (aster! $7.50 

GRAPH  #2  — Create  real-time  graphics  with  ASCII 
characters  on  a SWTPC  GT-61  display  with  BASIC! 
Use  standard  BASIC  statements;  no  need  lor  tedious 

machine  language  programming $5.50 

The  above  2 programs  require  SWTPC  8K  BASIC  2.0. 
LIFE— Play  J.H.  Conway's  game  of  LIFE.  Enter  a 

pattern  and  watch  it  evolve!  $7.50 

POTSHOT— Ballistics  trajectory  game  with  a 
realistic  moving  display.  Every  play  different!  (Re- 
quires SWTPC  GT-61  display) $7.50 

Each  program  requires  a 6800  with  MIKBUG  and  less 
than  2K  of  memory.  Full  source  listing  and  MIKBUG 
paper  tape  included,  or  add  $1.00  for  Kansas  City 
format  cassette. 

—Write  for  flyer  on  our  other  programs— 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  68,  Silver  Lake.  NH  03875 


KIM-1  $245 

SPECIAL  — includes  power  supply 

Immediate  Delivery 

KIM  4-part  harmony  music  pkg  $35 

4.5  amp  KL  Power  Supply  + 5V,  + 12V  $34 

Write  for  list  of  KIM  memory  and  accessories 

A B Computers 

P.O.  Box  104,  Perkasie,  PA  18944 


MICRO-MARKET  AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4 column  inches  per 
ad.  Submit  ads  to: 

Micro-Market  Ads 
INTERFACE  AGE  Magazine, 

PO  Box  1234 
Cerritos,  CA  90701. 
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FOR  SALE:  3 FT  8KRA  at  $200  each.;  1 
SSM  4K  no  2102's  at  $100:  2 PT3P+Sat 
SI 40  each;  1 MITS  88-ACR  at  SI 35;  2 DT 
2K  PROM  boards  at  $45  each;  1 MITS 
8800B  w/1 4 connec.  A & T 3900;  1 A DM  3 
AST  $850;  1 Infoton  Term.  $650;  1 Tt 
Silent  700  Printer,  $100  working;  1 NCR 
FT  reader  parallel  I F.  $200  working.  Con- 
tact Ken  Burgess,  15577  0HConnorf  Alien 
Park,  Ml  48101.  Please  include  postage. 

FOR  SALE:  ITT  3010  ENVOY  Electronic 
data  printer.  ASCII  coded,  RS232  110 
baud.  Paper  tape  Reader/Puncher.  BW" 
paper  width,  upper  and  lower  case.  Full 
documentation,  spare  printer  and  set  of 
spare  boards.  Weight  120  lbs.  Currently 
used  as  SWTPC  6800  terminal.  $575. 
Mike  Matras,  S-4909  Lake  Shore  Rd., 
Hamburg,  NY  14075,  (716)  627*2397, 

FOR  SALE:  3 ASR33  teletypes  with 
reader  control  relays  for  $750.00  each. 
Edward  Winslow,  (603)  536*1257. 

FOR  SALE;  1802  COSMAC  Instruction 
Set  Summary,  newly  arranged  in  a com- 
pact, logical  order,  typeset  on  one  sheet 
of  paper.  Great  debugging  aid  and  time- 
saver,  Uses  RCA  instructions,  opera- 
tions, op-codes,  and  mnemonics.  Avail- 
able tor  £1.00  + SASE,  from  Seth 
McEvoy,  Box  268,  E.  Lansing,  Ml  48823, 

FOR  SALE:  North  Star  Floating  Point 
Board  (S'  100):  14  digit  multiply  in  186 
microseconds.  Factory  assembled  £250, 
G Lyons,  280  Henderson,  Jersey  City, 
NJ  07302.  (201)  451-2905  eves, 

FOR  SALE;  IBM  I/O  Selectric  Model  72t  2 
typebalts,  interface  parts,  $450.  INTEL 
S1M4-01  computer  on  a board  with  wire 
wrap  socket  - RAM,  ROM,  24  I/O  lines, 
manuals,  TTY  Interface,  clock  reset,  CPU 
$50.  SWTPC  unfinished  CT64  terminal 
board  sets,  $200.  24K-16  bit  + parity 
words  II  memory  boards,  IKxl  1103 
dynamics  with  on-board  sense  amps, 
clocks,  etc,  1103hs  worth  $500+  — will 
sell  for  $250.  Contact  Robert  Monaghan, 
P.O.  Box  2182  SMU.  Dallas,  TX  75275. 

FOR  SALE:  Singer  52  line  printer  100 
LPM,  132  char/line  max,,  connect  via  I/O 
channel.  Standard  paper.  Power;  115V, 
6DHz;  6 amps.  30Mw  x 27Md  x StTh,  Work- 
ing and  going,  shipped  L,as  is”  put  on 
line  with  minimum  work.  Price  ine. 
manual  $650.00.  Shipped  F O.B.  Cinder- 
ella Boot  Shop,  104  E.  2nd  Ave.,  William- 
son T WV  25661,  (304)  235*1995. 

FOR  SALE;  IMSAI  8080  CPU  card;  or  SS 
music  PROM  card  for  1702’s  with  23AK 
of  ROM.  Both  cards  In  A-1  shape,  fully 
socketed  with  full  documentation.  First 
$50,00  each  takes  them.  Contact  J.B. 
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Ellmers,  841  Klnderkamack  Rd.,  Gradell, 
N J 07649,  (201)  265-7065  after  6 p.m. 

FOR  SALE:  ProcessorTechnology  VDM-1 
video  display  driver  w/software,  3P+S 
interface  board,  4KRA  static  memory 
board,  2 MITS  4K  dynamic  memory 
boards,  Ptco  mother  board  w/16  S-10Q 
sockets.  All  assembled  with  sockets.  All 
are  untested,  however.  Call  or  write  Bob 
Stodola,  1910  Beechwood  Ave.,  St,  Paul, 
MN  55116,  (319)  698-2731. 

FOR  SALE;  Intel  Sim4-02  with  sockets 
and  documentation.  $125.00,  ASR  33 
TTY,  new  covers,  working  now  reproduc- 
ing tapes.  On  stand  and  with  plywood 
shipping  crate,  $650.00.  Altair  680B 
ready  to  go,  $375.00.  Digideck  Digital 
Phillips  cars.  Tape  decks  and  elec- 
tronics, all  documentation.  These  units 
look  perfect  but  are  untested,  $145.00 
each.  AH  items  plus  shipping.  Contact 
Jim  Beistle,  3728  Wilkie  Way,  Ft.  Worth, 
TX  76133. 

FOR  SALE:  Digital  Group  Phi  Deck  Digi- 
tal Tape  System  (6400  Baud),  20  second 
access  time.  Four  drives  cable  case  con- 
troller board.  All  factory  assembled  and 
tested.  Used  for  three  months,  working 
fine  when  replaced  by  disks.  Atl  docu- 
mentation and  Phi-Mon  operating  sys- 
tem Asking  $624.  Will  consider  trades,  t 
need  a sophisticated  terminal.  Will  ship 
UPS  collect  upon  confirmation  and  re- 
ceipt of  $60  deposit.  Confirm  by  phone, 
(804)  838-1950  Mon-Frl  8 to  5,  WJ.  Mc- 
Call, Jr.,  Tower  Box  75.  2101  Executive 
Dr,  Hampton,  VA  23666. 

FOR  SALE:  Income  Tax  Program;  On  cas- 
sette, ready  to  load  into  your  Radio 
Shack  TRS-80  computer  in  minimum 
configuration,  Le«,  Level  I Basic,  4K 
ROM.  Video  Display  and  cassette.  Com- 
putes 1977  U.S.  Form  1040  (individual)  In- 
come Tax  Return  in  a few  minutes  and 
with  absolute  accuracy.  Figures  can  be 
saved  on  data  tape  and  re-run  as  desired. 
Price,  each  cassette  . . . $11,00,  Instruc- 
tion sheet  included,  Earl  J.  Bivins,  1846 
W.  Broadway,  Anaheim,  CA  92804, 

FOR  SALE;  Assembled  and  working 
solid  state  music  PROM  board  w/o  PRO- 
Ms, $50.00.  Assembled  and  working 
Southwest  Products  TB  typewriter 
w/cursot  control  and  UART,  $150,00, 
Contact  Webber  Hall,  Los  Angeles.  CA, 
(213)  363-2004  evenings. 

FOR  SALE;  IMSAI  8080  kit  with  22  card 
motherboard,  new  in  box  $545,  New  MIG 
board  $160.  4K  memory  board  assem- 
bled and  tested  by  IMSAI  £120.  16K  RAM 
board  £350.  Contact  S,  Kim,  10190  Vicks- 


burg, Cupertino,  CA  95014,  (408) 
996-0537  evenings. 

SOFTWARE  FOR  SOL:  Palo  Alto  Tiny 
Baste  source,  object,  and  games  on 
CUTS  tape.  Write  Lichen  Wang,  150  Ten- 
nyson Ave.,  Palo  Alto,  CA  94301. 

FOR  SALE:  DEC  VT52  terminal,  RS232, 
24  linesxSO  char.,  upper  and  lower  case, 
numeric  keypad,  75-9600  baud  selectable 
by  switch,  direct  cursor  addressing, 
limited  graphic  mode,  scrolls  automati- 
cally upward  or  downward.  Like  new, 
$1400.  C,  Inglis,  1420-C  Post  Oak  Dr„ 
Clarkston,  G A 30021  p (404)  938-5549  eves. 


PERTEC  DISC  HELPS  DIAGNOSIS 
Vectored  from  Page  75 

For  routine  diagnostic  work,  the 
speed  and  accuracy  of  diagnosis 
possible  with  the  Elscint  equipment 
enables  as  many  as  20  patients  aday 
to  be  tested,  depending  on  the  type  of 
work  being  carried  out.  The  time  pa- 
tients need  to  spend  in  the  hospital 
for  diagnostic  purposes  is  narrowed 
down  to  an  average  of  2 Vz  hours. 

In  the  past  most  diagnoses  have  re- 
quired exploratory  operations,  neces- 
sitating a 2-day  stay  in  the  hospital. 
Now  the  majority  of  patients  can  at- 
tend on  an  outpatient  basis.  This 
creates  a better  utilization  of  beds 
as  well  as  surgical  resources. 

Patients  in  countries  where  medi- 
cal expenses  have  to  be  paid  by  the 
patient  wili  benefit  from  lower  hos- 
pital treatment  bills.  Hospitals  in 
countries  where  medical  treatment 
is  paid  for  by  the  state  will  benefit 
from  savings  in  running  costs  which 
could  enable  the  equipment  to  pay 
for  itself  in  a matter  of  months.  If, 
for  example,  the  cost  of  keeping  a 
patient  in  the  hospital  is  assumed  to 
be  $100  a day,  excluding  medical 
fees,  and  that  75%  of  the  patients 
for  diagnosis  are  attended  on  an  out- 
patient basis,  then  a hospital  clinic 
dealing  with  fifteen  outpatient 
diagnostic  cases  a day,  which  pre- 
viously would  have  needed  explora- 
tory operations,  could  theoretically 
save  more  than  $500,000  a yean  The 
cost  of  me  Elscint  equipment  com- 
plete with  Pertec  DOS  is  about 
$100,000. 

FOOTNOTE 

Documentation  for  this  article  was  sup- 
plied by  Pertec  Computer  Corporation. 
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SUBSCRIPTION  APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.,  $16.00  Canada/Mexico,  $24.00  Foreign. 

Musi  be  in  U.S,  funds  drawn  on  a U.S.  bank. 

Make  check  payable  to:  iju“c»irflL<§  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 
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Let  us  know  8 weeks  in  advance  so  that  you  won't  miss  a single 
issue  otflNTEPFACE, 

Attach  old  label  where  indicated  and  print  new  address  in  space 
provided.  Also  include  your  mailing  label  whenever  you  write  con- 
cerning your  subscription.  It  helps  us  serve  you  promptly. 

If  you  have  no  label  handy,  print  OLD  addreas  hare. 
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the  world's 
most  powerful 
microcomputer 
comes  home 


Be  sure  to  use  coupon 
on  page  28  of  this 
magazine  to  order  your 
FREE  Heathkit  Catalog! 


Computer  hobbyists  have 
wanted  the 
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too 

Hot  anymore 
Now  there's 
Heathkit  HU. 


Professional  penormance,  arc  price. 

The  Hll  uses  Digital  Equipment  Cor- 
poration's 16-bit  LSI  41  CPU.  Exactly  the 
same  CPU  found  in  the  famous  DEC 
PDP-11 - probably  the  most  popular 
commercial  and  industrial  computer  in 
the  world.  So  now  a low-cost  kit  gives 
you  the  speed,  power  and  throughput 
of  the  worlds  most  popular  professional 
computer. 

Software  and  support  As  an  Hll 
owner,  you  have  access  to  an  incredible 
range  of  software  — editor,  relocatable 
assembler,  linker,  absolute  loader,  debug 
program,  I/O  executive  program,  dump 
routines,  BASIC  and  FOCAL.  And,  by 
joining  the  DEC  user's  group  (DECUS), 
you  can  have  access  to  one  of  the  largest 
software  libraries  in  the  world.  And 
there's  more  to  come.  Much  more. 


Of  course,  the  Hll  executes  the  power- 
ful PDF  11/40  instruction  set  which  in- 
cludes over  400  commands.  And  the  fully 
assembled  KD41F  CPU  board  includes 
4K  x 16  bits  of  memory.  The  backplane 
accepts  up  to  six  additional  modules 
(memory  serial  and  parallel  I/O,  etc.) 


Heath  will  soon  introduce  a dual  floppy 

with  a disk  operating  system  to  take 


full  advantage  of  the  HI  Is  power.  And 
the  Hll  is  fully  compatible  with  all  DEC 
LSI-1 1 accessories. 

Heath  documentation  is  second  to  none. 
You  get  illustrated  step-by-step  instruc- 
tions on  how  to  build  the  kit,  thorough 
explanations  of  the  software  and  compre- 
hensive operating  instructions.  If  you 
want  to  see  for  yourself,  we'll  send  you 
the  entire  manual  set  (#HM-110Q)  for 
just  S25.  And  you  can  apply  the  cost  to 
the  price  of  the  computer. 

With  the  Heathkit  Hll,  you  can  enjoy 
power,  speed,  versatility  and  potential 
no  8-bit  machine  can  match.  And  the 
Hll  costs  little  more  than  lesser 
computers -just  $1295.* 

Don't  settle  for  less  than  the  best.  A 
close  look  in  the  latest  Heathkit  catalog 
will  convince  you  that  the  Hll  is  the 
best  home  computer  you  can  buy. 
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